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in  HF  Base  Stations 


The  IC-751  is  the  most 


FM  Mode  Standard 


advanced  transceiver  avail-     •  High-grade  FL-44A  455KHz 


able  today.   It's  a  competi- 
tion grade  ham  receh/er,  a 
lOOKHz  to  30MHz  continu- 
ous tuning  general  coverage 
receiver  AND  a  full-feature^ 
all  mode  solid-state  ham 
band  transmitter.  ThelC-7Si 
also  covers  the  new  WARC 
bands,  MARS  frequencies, 
and  h  AMTOR  compatible* 

Important  Standard 
atures.   Compare  these 
important  standard  features  in 
this  "top  of  the  fine"  base 
sration 


SSB  filter 

32  tunable  Memories  with 

lithium  battery  backup 

100%  Duty  Cycle  Transmitter 

Passband  Tuning 

12V  DC  operation 

Adjustable  AGC 

Adjustable  Noise  Blanker 

RIT/XIT  with  separate 

readout 

IC-HM12  Microphone  with 

Up/Down  Scan 

Continuously  adjustable 

transmit  power 


IC-SM6  desk  mic  RC-10  exter- 
nal controller,  and  a  variety  of 
filters. 


FILTER  SPECIFICATIONS 


Operating  From  12V,  the 

IC-751  is  also  aval  fable  with  ai 
optional  internal  AC  power 
supply,  the  (C-PS35...for  the 
winning  edge  in  field  day 
competition. 


iOOKHz  -  30MHz  Receiver 
105d8  dynamic  range 
QSK  —  full  break-In  CW 
(nominal  speed  20WPM) 


Options.    IC-EX310  speech 
synthesizer,  internal  IC-PS35 
power  supply,  external  IC-PSI5 

or  IC-PS30  system  supply, 
IC-SM8  two-cable  desk  mic, 


STANDAfSS  FilTSK 

AM  Ceramic        CFW  *«  IT 

SSfl  [PBTJ  XTAL    IL-ffl 

FM  Filter  VM1SA 

SSB  Narrow 

fl-lygradr 

Oyua*l  FL-44A 
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The  IC-751  provjdes  superior 
performance  for  all  amateur 
radio  operators.., from  novice 
to  extra  class.  See  the  IC-751 
at  your  local  ICOM  deafer 
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First  in  Communication: 


M  America,  Inc.,  2380-H6th  Ave  NE,  Betlevue.  WA  98004  /  3331  Towerwood  Drive,  Suite  307,  Dallas,  TX  75234 

All  lUm-rf  *pecifk*fio*ii»  a*e  approximate  and  iuoject  to  change  without  notice  or  o&KjatJorL    All  ICOM  radios  signirkanU}  exceed  FCC  regulations,  limiting  spurious  emJulora.    751385 
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ICOM  IC-R71A 


SUPERIOR  GRADE 

GENERAL  COVERAGE 

RECEIVER 
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Regular  $799 

C*l/  pf  .$629:95* 
0><I-C-    $599.95 


TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 


ICOM     IC-37A 


220  MHzs   BEST  BUY! 
REGULAR  S449 

SALE! 

LIMITED  QUANTITIES 
THIS  PRICE. 
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IC-02AT 
IC-04AT 


IC-2AT 
IC-4AT 


IC-3AT 


AT  GREAT  LOW 
LOW  PRICES 


ffl  ICOM  IC-735 


THE  LATEST  IN  ICOM  S  LONG  LINE 
OF  HF  TRANCE  (VERS 


CALL  FOR  LOW  LOW  PRICE 


FREE  SHIPMENT 

MOST  ITEMS  UPS  SURFACE 
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ICOM 


LATEST 
EDITION 


IC-3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS 

and  70CM 
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800-854-6046 

TOLL  FREE  PHONE  INCLUDING  ALASKA  AND  HAWAII 
CAUF.  AND  ARIZONA  CUSTOMERS  CALL  OB  V!SlT  NEAREST  STORE 

PHONE  HOURS:  9:30  AM  TO  5:30  PM  PACIFIC  TIME. 


FREE  SHIPMENT 
MOST  ITEMS  UPS  SURfACE 


QLENN,  KM*  B*n  l>#0a 
AC  K«V  AA  Yfcfl  Hvf* 

*D»».(rm.MWi  «.*»*«  store  HOURS:  10  AM  to  5:30  PM  Man.  through  Sat 
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ANAHEIM,  CA  92801 

2620  VU  La  Palma, 

(714)  761-3033,  (213)  660-2040, 

Belwt'pn  OisneyFand  &  Knolls  Berry  Farm 

BURLINGAME.  CA  94010 

990  Howard  Ave., 

(415)  342-5757. 

5  miles  south  on  iDi  from  San  Fran   Airport 


OAKLAND,  CA  94609 

2811  Tetegraph  Ave., 

(415)451-5757, 

Highway  2*  Downtown.  Lelt  271  h  oil  ramp, 

PHOENIX,  AZ  B5015 

1702  W  Camelback  Road, 
(602)  242-3515. 

East  oil  Highway  17 


SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road, 

(619)  560-4900. 

Highway  163  and  Clairernont  Mesa  Blvd 

VAN  NUYS.CA  91401 

6265  Sepuiveda  Blvd., 

(818)  988-2212 
San  Drego  Freeway  at  Vrctory  Boulevard 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 

•  One  year  warranty. 

•  A  patch  should  work  with  any 
radio.  AM,  FMf  AGSBT  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone, 

•There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  semi-duplex. 

•A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•  A  patch  should  not  become  er 
ratic  when  the  mobile  is  noisy. 

•  You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range, 

•  You  should  be  able  to  connect 
I     a  patch  to  the  MIC  and  EXT. 

speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface. 

•You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  sidet  FIT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SO.  set- 
tings do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  imrned- 
ately  available.  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  II j 
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PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 
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PRIVATE  PATCH  III 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 
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With  an  amazingly  low  price,  the  all  new  PRIVATE  PATCH  III  is  the  most 
powerful  personal  phone  patch  system  available.  You  can  use  it 
simplex,  repeater  aided  simplex  (from  your  base)  or  semi-duplex  (at  the 
repeater).  That's  right,  you  will  never  have  to  buy  another  patch. 
PRIVATE  PATCH  III  does  it  all!  There  are  many  new  and  important 
features  which  were  formerly  only  available  in  our  top  commercial 
models. 

With  a  flick  of  the  new  connect  switch  you  can  patch  your  friends  on  the  repeater  into 
the  phone  system.  One  of  them  may  need  to  report  an  emergency! 

No  hassles  with  busy  signals!  If  you  call  a  number  that  is  busy,  just  put  your  MIC  down 
and  relax.  PRIVATE  PATCH  III  will  disconnect  automatically. 

The  new  CW  ID  keeps  you  completely  informed  as  to  patch  status.  ID  occurs  when  you 
access  and  again  when  you  disconnect.  ID  is  also  sent  after  toll  call  attempts,  all 

automatic  disconnects,  manual  disconnect  and  when  timeout  is  imminent.  And  of 
course  your  CW  ID  chip  is  free. 

PRIVATE  PATCH  III  does  not  interfere  with  the  normal  use  of  your  base  radio.  A  new 
audio  pre-amp  permits  audio  take  off  before  the  VOL  control.  As  a  result,  the  VOL  and 
squelch  settings  do  not  affect  patch  operation.  Of  course  you  can  also  connect 
PRIVATE  PATCH  HI  to  the  MIC  and  EXT  speaker  jacks  as  before. 

A  new  digit  counting  system  makes  the  toll  restrict  positive  even  in  areas  where  you  do 
not  have  to  dial  "I"  first  A  secret  five  digit  code  disables  the  toll  restrict  for  one  toll  call. 
Re-arm  is  automatic. 


Additional  new  features:  MOV  lightning  protection  —  Three  digit  access  code  (eg,*93) 
—  Spare  relay  position  on  board  —  Plus  former  features;  3/6  minute  timeout  timer  — 
Digital  fast  VOX  (pat  pend.)  —  115  VAC  supply  —  Modular  Jack  and  cord  plus 

much  more! 

Why  settle  for  a  starter  set?  PRIVATE  PATCH  III  provides  you  with  commercial  quality 
uninterrupted  (cellular  like)  mobile  telephone  communications  24  hours  a  day.  Send  for 
our  four  page  brochure  today  for  complete  details. 

DEALERS 

Options; 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 
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AMATEUR  ELECTRONIC  SUPPLY 

MADiSON  ELECTRONICS  SUPPLY 

Miiwaufc.ee  m  WicMirfe  Oh. 

Houston.  TX 

Ortando  FL.  Opgwiw  FL_ 

L*s  Vegas  NV 

MIAMI  RADIO  CENTER  CORP 

Miami  FL 

BARRY  ELECTRONICS  CORP. 

New  YorK  NY 

MIKES  ELECTRONICS 

COLES  COMMUNICATIONS 

Ft   LauORFijak>.  Miami  FL 

San  Antonio  TX 

NAG  DISTRIBUTING  CORP 

Miami  FL 

EGE.  INC. 

Woodbndge,  VA 

PACE  ENGINEERING 

ERICKSON  COMMUNICATIONS 

Tucson  AZ 

CtML-AQO  IL 

THE  HAM  STATION 

HAM  RADIO  OUTLET 

EwnsnUft  IN 

Anaheim  CA_  Burimgame  CA 

TEXAS  TOWERS 

Oakland  CA_  phoenur  AZ, 

Piano.  TX 

San  Diego  CA.  Van  Nuys  CA 

TNT  RADIO  SALES 

HENRY  RADIO 

Rofebinadalfl,  MM 

Los  Angeles  CA 

WESTCOM 

INTERNATIONAL  RADIO 

San  Marcos.  CA 

SYSTEMS 

Miami,  FL 

CANADA: 

JUNS  ELECTRONICS 

DOLLARD  ELECTRONICS 

Cirtwe*  City  CA 

Vancouver.  BC 

CONNECT 

SYSTEMS  <213>  373^803 

INCORPORATED  23731  Madison  St.,  Torrance,  CA  90505 
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More  Cheap  Talk 

Here's  the  beginning  of  the  end  of  your  sanity— a  text-to-speech 
algorithm  that  lets  your  computer  speak  its  mind! 
WB6NQK 

Try  an  Inverled-Psi  Wire 

Get  the  DX  edge  on  80m  with  a  radiation  angle  that's  almost 
too  low1  W1GV/4 

Selcal  and  State  Machines 

WA7NBF  takes  the  mystery  out  of  this  powerful  technique  with 
a  hands-on  selective-calling  project WA7NBF 

Little  or  No  Resistance 

Explore  the  strange  world  of  superconduction,  where  current 
flows  forever  and  a  picosecond  is  an  eternity*    .  .♦ AJ0N 

Run  Silent,  Run  Beep 

Is  your  FT-227RB  scanning?  You  won't  have  to  guess  with  this 
easy  add-on* ,....,.,,  PY2AUC 

A  Better  Money-Maker 

WA6TTY  stiffens  up  his  original  power  supply  to  deliver  a  solid 
13,8  volts  at  20  Amps.  The  cost?  Under  three  bucks! 

-  WA6TTY 

■         PVII-bllliikl  h         *  I         W*    *         *         *  ■  ft         ■  4         #  1  *         ft         if  ■  1  »         *  i  ■  t  *  4         -t  I  I  *         4  *  ¥  4  WW*         VW     III 

The  Commodore  Cable  Caper 

Need  a  printer  cable?  Strapped  for  cash?  Don't  just  sit  there— 
build  the  durn  thing!    .  , KE4PC 

The  Perfect  RTTY  Filter 

Its  tunable  shift  covers  80  to  1160  Hz  with  a  flat  gain  and  Q. 
And  you  can  build  it  for  less  than  ten  dollars!     .« , «  WA0MPG 

Double  Your  Computing  Power! 

Try  "parallel  processing"  with  a  second  CoCo  keyboard. 
.',.'. N08M 


Working  2ICTU 

Can  RTTY  get  any  simpler? 
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HAT? 


News  from  KW10 


Four  things  happened  recently  that  set  alarms  clanging  In  my  mind-  Taken  separately  they  seem  Innocuous  enough,  hut 
it  really  wasn't  until  the  fourth  incident  that  I  remembered  the  other  three  things  and  they  all  came  together  in  a  pattern. 
Here's  what  happened,  in  no  particular  order; 

•  On  the  local  packet  bulletin  board  I  see  a  product  release tor  TAPRs  new  TNC-2.  It  gives  a  technical  description  of  the 
unit,  a  price  and  an  address  and  a  telephone  number  to  write  or  call  if  you  waul  to  buy  a  TNG- 2. 

•  Lee  Shoblofn  asks  the  FCC  to  Jel  him  use  the  432-MHz  ham  band  to  gather  news  tor  his  low-power  television  station 

•  Che!  Lambert  of  Computer  Trader  Magazine  announces  his  Packet  Sweepstakes— a  Wbrked-AH-Stales  contest  that 
promises  valuable  prizes  to  the  winner. 

•  During  the  Mexico  City  earthquake,  television  networks  use  amateur  radio  to  coordinate  production  schedules  and  to 
order  parts  and  equipment. 

Qingdingdingdingl 

There  are  iwo  types  of  trouble  here  m  the  first,  a  person  or  organization  outside  of  amateur  radio  is  trying  to  use  the 
hobby  for  personal  gam  In  the  second,  the  threat  is  from  within  our  ranks,  but  the  goal  is  the  same.  Commercialism 
external  and  internal. 

Duties. .. 

External  commercialism  is  something  we  can  deal  with  easily.  They  FCC  gives  us  plenty  of  lime  to  comment  on  petitions 
that  might  affect  ham  radio  adversely,  and  Ihe  ARRL  does  a  pretty  good  job  of  keeping  us  all  informed. 

The  Mexican  earthquake  made  it  obvious  thai  the  Commission  had  rather  vaguely  defined  the  rules  of  conduct  during  a 
communications  emergency,  In  tact,  they  had  rather  vaguely  defined  a  communications  emergency.  The  major  news  or- 
ganizations pounced  on  the  loophole  before  the  earthquake,  and  the  League  pounced  on  (he  FCC.  asking  tor  a  reconsider- 
ation ol  the  rules  What  went  on  after  the  quake  is  a  travesty.  Fortunately  Ihe  Commission  agrees  and  1  don  t  think  it  will 
happen  again 

Now,  take  Lee  Shoblonv  Here  is  a  fellow  who  owns  a  television  station  out  in  the  boonies  and  wants  to  use  ham  radio 
10  transmit  video  back  to  his  studio.  Can  you  blame  him?  Why  should  Lee  shell  out  530,000  tor  a  remote  link  when  he  can 
buy  a  Creepie  Fteepie  and  some  ham  gear  tor  five  hundred  bucks?  The  best  part  is  this:  The  local  amaleurs  think  it's  a 
wonderful  idea  Well,  I  think  It  stinks.  We  might  as  well  hand  over  the  keys  to  our  UHF  spectrum.  And  while  we're  at  il,  we 
could  Give  cabbies  the  two-meter  band  fl  hear  they're  aiready  using  it  in  New  York),  Since  this  is  external  commercialism, 
we  have  plenty  of  time  to  examine  what's  going  on  and  lo  act  appropriately. 

. .  and  I  rimes 

Internal  commercialism  is  move  insidious.  It's  a  lot  harder  to  define  And  because  it  ts  perpetrated  by  people  we  know 
we're  less  likely  to  call  it  out  But  that  doesn't  make  It  OK 

The  spread  of  internal  commercialism  is  directly  linked  to  the  growth  of  packet  radio.  The  reason  is  simple;  The  act  of 
communicating  has  shifted  from  the  radio  to  the  keyboard.  What  appears  on  Ihe  screen  ol  your  terminal  is  the  same 
whether  you  use  a  VHF  channel  or  a  telephone  line  lor  the  connection,  so  It  seems  very  natural  to  transfer  information 
from  one  computer  to  another. 

The  "ad"  I  saw  for  TAPft's  TNC-2  was  probably  fitted  From  CompuServe*  and  deposited  on  our  local  packet  bulletin 
board.  In  fairness,  l  must  point  out  that  its  'wrongness"  was  felt  by  several  Individuals  who  read  it,  and  it  was  eventually 
removed  from  the  airways  But  how  do  we  know  il  something  is  commercial?  In  the  TAPfl  case  ihe  matter  was  clear-cut. 
but  consider  this:  A  message  is  placed  on  a  packet  board  which  announces  the  availability  of  a  new  piece  of  hardware  Mo 
price  is  given,  but  an  address  is  supplied  so  that  you  can  get  more  information  Commercial1?  I  say  thai  it  is.  because  the 
message  will  eventually  create  a  sate  for  the  company  producing  the  hardware  Or  try  this:  Excerpts  from  an  amateur-radio 
newsletter  are  made  available  on  a  packet  bulletin  board.  Commercial?  Again,  I  have  to  say  that  it  is,  since  the  excerpts 
could  be  considered  an  advertisement  which  would  make  a  sale  for  the  publisher.  This  kind  of  internal  commercialism  is 
going  to  get  worse  as  our  hobby  matures  unless  strong  measures  are  taken  now. 

Finally,  Chel  Lambert's  Packet  Sweepstakes.  I  group  this  under  Internal  commercialism  because  Chel  is  a  ham  who 
dearly  loves  amateur  radio,  not  some  sinister  corporation  trying  to  hoodwink  us.  Nevertheless,  the  idea  still  smacks  of 
commercialism  Look— II  someone  is  willing  to  give  you  a  VHF  transceiver  Tor  working  50  states  on  packet  radio,  how  long 
will  it  be  before  you  can  get  a  Buick  for  winning  the  CQ  WW  PX  contest? 

Reaction  to  Ihe  Sweepstakes,  at  least  here  in  New  England,  has  been  negative  among  experienced  packeteers.  And  I 

Continued  on  page  &* 
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R-2000 


All-mode  receiver. 

•  Covers  150  kHz -3D  MHz  in  30  bands. 

•  All  mode;  USB.  LSB.  CW.  AM,  FM 

•  Digital  VFO's.  50-Hz.  500-Hz  or  5-kHz 
Steps.  F.  LOCK  switch, 

•  Ten  memone     i  ore  frequency,  band,  and 
mode  data.  Each  memory  may  be  tuned 
as  a  VFO. 

•  Lithium  batt.  memory  back-up, 

•  Memory  scan, 

•  Programmable  band  scan 

■  Fluorescent  tube  digital  display  of 
frequency  (100  Hz  resolution)  or  time, 

•  Dual  24-hour  quartz  clocks,  with  timer. 

•  Three  built-in  IF  filters  with  NARRGW/WIDE 
selector  switch,  (CW  filter  optional.) 

•  Squelch  circuit,  all  mode,  built-in, 

•  Noise  blanker  built-in 

•  Large  front  mounted  speaker. 

•  RF  step  attenuator  (0-10-20-30  dBO 

•  AGC  switch,  (Slow-Fast.) 

•  tfS"  meter,  with  SINPO  scale. 

•  High  and  tow  impedance  antenna 
terminals. 

•  100/120/220/240  VAC  operation. 

•  RECORD  output  jack. 

■  Timer  REMOTE  output  (not  for  AC  power). 

■  Muting  terminals 

Specifications  anQ  prices  subject  to  change  wanou!  notice  Qr  ottigation. 
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R~100Q  High  performance  receiver  *  200 

kHz-30  MHz  in  30  bands  *  AM,  CWt  SSB  •  3  IF 

filters  *  noise  blanker  ■  RF  attenuator  •  S-meter 

*  120-240  VAC  *  muting  terminals  •  buiit-in  speaker 

•  digital  display/clocMimer 


R"600  General  coverage  receiver  *  150 
kHz-30  MHz  m  30  bands  *  AM,  CW  SSB  •  IF  filters 
•  noise  blanker  *  RF  attenuator  ■  S-meter  with 
SINPO  scale  *  fioni  mounted  speaker  •  3  antenna 
inputs  •  100-240  VAC  operation  ■  record  jack 
luting  terminals  •  digital  display 


Optional  accessories: 

•  VC-10  VHF  converter  for  R-2000  covers 
118-174  MHz 

•  YG^455C  500  Hz  CW  filter  for  R-2000 

•  HS-4  Headphones 

■  HS-5  Deluxe  headphones 

•  HS-6  Lightweight  headphones 

•  HS-7  Micro  headphones 

•  DCK-l  DC  cable  kit  for  t3.8  VDC  operation 

•  AL-2  Ughtnmg  and  static  arrester 

■  Service  manuals  are  available  tor  all 
receivers  and  most  accessories 

Additional  information  on  Kenwood  ail-band 
receivers  is  available  from  authorized  dealers. 
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TS-130SE 

HF  transceiver 

•  80-10  meters  including  the 
new  10, 18  and  24  MHz 
bands,  Receives  WWV  on 
10  MHz. 

•  200  W  PEP/160  W  DC  input 
on  80-15  meters,  160  W 

PEP/140WDCon12and 
10  meters. 


•  Digital  display,  built-in 

•  IF  shift  circuit 

•  Speech  Processor,  buitt-in, 

•  Narrow/wide  filter  selection 
onCWand  SSB  with 
optional  filters. 

•  Automatic  SSB  mode 
selection. 

•  RF  attenuator,  built-rn. 

•  Effective  noise  blanker 

•  Final  amplifier  protection 
circuit  assures  maximum 


reliability.  Output  power 
is  reduced  if  abnormal 
operating  conditions  occur. 
Other  features:  VOX,  CW 
semi  break-in  with 
sidetone,  one  fixed 
channel,  and  25  kHz 
marker 

Optional  accessories: 

PS-30  or  PS-430  matching 
power  supplies. 


•  SP-120  external  speaker. 

•  VFO-1 20  remote  VFO. 

•  YK-88C  500  Hz  CW  fitter. 

•  YK-88CN  270  Hz  CW  filter. 

•  YK-88SN  1.8  kHz  narrow 
SSB  filter. 

•  AT-130  antenna  tuner 

•  MB-100  mdbile  mounting 
bracket, 

•  MC-30S/MC-35S  hand 
microphones. 

•  MC-50  desk  microphone. 


TS-670  ah- 


•  Covers  6, 10r  15  and  40 
meter  bands, 

•  10  W  output  (4  W  AM). 

•  Direct  keyboard  frequency 
selection. 

•  80  memory  channels. 

•  Programmable  scanning. 

•  IF  shift. 

•  All-mode  squelch. 


"Quad  Bander" 

Noise  blanker. 

Narrow-wide  filter  selection 
RF  attenuator. 
Dual  digital  VFOs. 

Optional  accessories: 

PS-430  DC  power  supply, 
GC-10  general  coverage 
unit  500  kHz  to  30  MHz. 
VS-1  voice  synthesizer. 


•  FM-430  FM  unit. 

•  YK-88C  500  Hz  CW  filter. 

•  YK-88CN  270  Hz  CW  filter. 

•  YK-88A  6  kHz  AM  filter. 

•  MC-60A  deluxe  desk 
microphone. 


MC-80  desk  microphone. 
MC-85  multi-function  desk 
microphone, 
VOX-4  VOX  unit. 
MB-430  mobile  bracket. 


Complete  service  manuals  are  available  tot  ail  Trio -Kenwood  transceivurs  and  most  accessories 
Specifications  and  prices  ate  sublet  to  change  wtrhouf  novce  or  obrfgafn  m 
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SOS  DE  USQS 

THERE'S  BAD  NEWS  from  Laryl  KM7Z  at 
the  United  States  QSL  Service  (USQS).  The 
bad  news  is  that  USQS  is  no  mora  For 
those  of  you  not  in  the  know,  USQS  was  an 
incoming  United  States  QSL  bureau,  han- 
dling DX  and  stateside  cards.  I  don't  imag- 
ine that  the  volume  of  DX  cards  coming  in 
was  very  high  {the  ARRL  bureaus  have  that 
end  locked  up),  but  the  beauty  of  USQS 
(and  the  reason  W2NSD/1  kept  envelopes 
there)  was  the  fact  that  stateside  hams 
could  send  cards  to  other  stateside  hams 
in  bulk.  For  free.  In  fact,  if  you  sent  along  a 
few  dollars  for  postage,  Laryl  would  took 
up  addresses  for  you  and  mail  the  cards 
outl  Luckily,  Bill  Wellborn  K4CLA  has 
Stepped  in  to  fit)  the  void  with  KIQS  (Bill 
says  to  pronounce  it  "kicks'*),  which 
stands  for  the  K4CLA  Incoming  QSL  Ser- 
vice. Here's  how  it  works:  Send  Bill  a  dollar 
for  four  stamped  envelopes,  which  he  will 
keep  on  file.  Sort  your  outgoing  (US  only') 
cards  by  call  area,  then  alphabetically 
by  suffix  and  send  them  to  KIQS.  Bill 
stuffs  the  on-file  envelopes  and  sends 
cards  out  four  times  a  year:  in  January, 
April,  July,  and  October,  The  address  for 
KIQS  is  562  Oak  Drive,  Lexington  SC 
29072-9059.  Laryl's  USQS  is  returning  all 
unused  SASEs  to  their  owners. 


Hot  Shots 


IS  IT  TIME  to  star!  a  monthly  magazine 
called  Hams  In  Space?  It  seems  likely, 
with  the  announcement  of  two  more  pos- 
sible missions,  In  March,  1986.  Dr.  Ron  Par- 
is© WA4SIR  will  be  aboard  shuttle  mission 
61 -E  (Astro-1)  as  a  Pay  load  Specialist.  Dr. 
Parise  is  an  astronomer  and  will  be  making 
observations  of  Halley's  Comet  and  other 
celestial  objects.  Ron  has  let  NASA  Know 
that  he  would  like  to  operate  a  packet-ra- 
dio station  from  the  shuttle;  another  first 
for  ham  radio!  AMSAT  is  working  with  Ron 
in  coordinating  the  operation.  Dr.  Owen 
G aniott  W5LFLt  America's  first  ham  in 
space,  ts  scheduled  for  a  flight  on  mission 
61-K,  set  for  a  September,  1986,  launch. 
Owen  will  undoubtedly  seek  permission  to 
operate  from  space. 


Look!  It's 
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HALLEY'S  COMET  (rhymes  with  tally, 
though  some  swear  it  rhymes  with  holly)  is 
getting  brighter,  and  the  hoopla  surround- 
ing it  is  getting  really  intense.  There's  Hal- 
ley's  Comet  T-shirts,  Halley's  Comet 
Expeditions  ($l,50Q-$5,000),  "special"  Hal- 


ley's Comet  telescopes,  and  so  on.  Don't 
think  that  hams  have  been  forgotten;  there 
is  now  a  Halley's  Comet  Radio  Watch. 
Project  coordinator  Tania  Miller  WB9TKC 
is  looking  for  reports  of  unusual  condi- 
tions on  all  bands,  including  amateur  and 
CB  frequencies,  shortwave  broadcast 
bands,  and  television  channels.  Your  re- 
port should  include  the  frequency  (or 
band),  time,  date,  your  location,  and  the 
abnormal  condition.  Tania  is  offering  a 
Comet  QSL  for  your  trouble.  Because  of 
the  enormous  hype  surrounding  the  com- 
et's return,  many  people  are  expecting  a 
spectacular  celestial  event,  complete  with 
a  fiery  comet  that  is  visible  even  during  the 
day.  Tarn't  so,  friends,  You'll  need  expert 
advice  on  where  to  look  for  the  thing,  and 
even  then  you'll  need  to  look  very  closely 
to  find  it;  a  trip  to  your  local  book  shop  for 
a  Halley's  Comet  manual  (there  are  about 
a  hundred  of  them)  is  in  order.  And  don't 
rush  out  and  buy  a  high-priced  telescope, 
no  matter  what  the  ads  claim.  The  best 
thing  to  use  is  a  pair  of  low-power  binocu- 
lars. 

County  Bounty 

ARMADILLO  COUNTY.  TEXAS,  has  been 
created  by  a  proclamation  from  Texas  Gov- 
ernor  Mark  White.  Between  March  2  and 
December  31, 1986r  any  amateur  operating 
along  the  Texas  Independence  Trail  may 
give  his  QTH  as  Armadillo  County,  Texas, 
in  order  to  celebrate  the  state's  sesquicen- 
tenniaL  The  Texas  DX  Society  will  be  set- 
ting up  operations  along  the  trail 
throughout  the  year  to  give  everyone  a 
chance  to  work  the  new  county.  And  Ar- 
madillo will  be  on  the  air  during  the  mas- 
sive 1986  Armadillo  Run,  an  attempt  by  the 
TDXS  to  activate  every  county  in  the 
United  States  (3,077!)  during  the  1986 
County  Hunters  phone  and  CW  contests 
(phone  on  May  3-4  and  CW  on  July  26-27). 
These  guys  are  really  going  to  pull  it 


off— they've  spent  the  last  year  or  so  set* 
ting  up  regional  and  sectional  coordina- 
tors all  across  the  country,  In  1983t  club 
members  operated  from  every  county  in 
Texas  (254  counties).  In  19&4f  the  project 
expanded  to  cover  Texas,  Arkansas,  Loui- 
siana, and  Mississippi!  If  you  want  up-to- 
the-minute  information  about  the  1986 
Run,  get  in  touch  with  Tom  Taormina 
K5RC,  3940  Sahler  Avenue,  Manvel  TX 
77578. 


Canada  Tries 


CANADIAN  AMATEURS  got  some  good 
news  and  bad  news  regarding  the  Cana- 
dian Radio  Relay  League  request  for  early 
access  to  the  WARC  bands.  First,  the  Min- 
ister of  Communications  said  that  before 
any  privileges  on  the  24-MHz  band  were 
granted,  commercial  stations  occupying 
the  band  would  have  to  be  either  shut 
down  or  moved  to  another  part  of  the  spec- 
trum. Also,  certain  amendments  to  the 
General  Radio  Regulations  would  need  to 
be  made,  something  that  has  in  the  past 
taken  years  to  accomplish.  Only  a  month 
later,  the  Minister  announced  that  most 
commercial  users  of  the  24-MHz  band  had 
been  removed  and  that  the  process  for 
amending  the  rules  could  begin  soon.  He 
also  noted  that  an  amendment  to  the  Reg- 
ulations was  already  under  way  to  allow 
amateur  us©  of  the  18-MHz  bandt  which 
had  already  been  cleared  of  commercial 
users. 


Go  Id  water  Winner 


THtS  YEAR'S  Goldwater  Scholarship 
Award  went  to  18-year-old  Clark  Barrow 
KI4UT,  of  Cocoa,  Florida.  Clark  plans  on  a 
career  in  satellite  communications  doing 
research  and  development.  He  is  working 
at  NASA's  Kennedy  Space  Center  at  a  job 
won  as  a  prize  in  a  science  contest  Clark 
said  that  he  will  use  the  $5,000  prize  to 
help  pay  for  an  Electrical  Engineering  de- 
gree from  Auburn  University. 


Weirdness 


Texas  Governor  Mark  White  (center)  cre- 
ates a  new  county.  That's  KZ5M  on  the  left 
and  K5RC  on  the  right  Photo  by  K5RVK. 


DONT  TOUCH  THAT  DIAL!  In  fact,  don't 
even  turn  on  your  receiver!  Legislation 
introduced  into  the  House  of  Representa- 
tives by  Robert  Kastenmeier  {D-Wis- 
consin)  and  Carlos  Moorhead  (R- 
California)  would,  if  signed  into  law,  make 
the  reception  of  nearly  every  type  of  radio 
transmission  a  Federal  offense.  The  Elec- 
tronic Communications   Privacy  Act  ot 
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1985.  HR3378,  is  the  name  of  this  travesty 

and  its  backers  (mainly  the  cellular-tele- 
phone industry)  want  to  make  it  a  crime  to 
receive  any  radio  signal  that  does  not  fail 
into  one  ol  these  categories:  distress 
calls,  Amateur  Radio  Service,  Police  or 
Fire  Radio  Service,  CB,  broadcasts  in- 
tended for  the  general  public,  and  walkie- 
talkies.  What  this  Bill  tries  to  do  is  extend 
the  laws  against  wiretapping  to  the  radio 
spectrum.  In  fact,  monitoring  an  amateur- 
radio  phone  patch  would  be  illegal  under 
this  proposal.  This  is  obviously  absurd,  but 
the  Bill  has  strong  support  and  not  much 
resistance  I  Sit  down  right  now,  write  a  let- 
ter to  your  Congressmen,  and  tell  them 
that  you  think  that  HR  3378  Is  a  direct  at 
tack  on  your  rights  as  a  citizen  of  the 
United  States. 


30  Days 


30  DAYS  HATH  SEPTEMBER,  but  not  exam 
applicants,  says  the  FCC.  You  no  longer 
have  to  wait  30  days  before  retaking  a 
license  exam  that  you  have  failed.  The 
Commissioners  felt  that,  'There  is  no  per* 
suasive  evidence  in  the  record  that  ah  ap- 
plicant who  has  waited  30  days  between 
tests  will  be  better  prepared  for  the  next 
test  than  one  who  has  waited  27  days,  or 
13  days,  or  7  days,  or  any  other  period  of 
time."  The  existing  regulations  covering 
the  Volunteer  Examination  program  al- 
ready specify  that  questions  must  change 
from  test  to  test,  so  there  won't  be  a  prob- 
lem with  someone  taking  a  test  on  Satur- 
day and  seeing  the  same  questions  on  a 
Sunday  test.  And,  since  each  VE  Coordi- 
nator creates  its  own  tests  from  a  large 
pool  of  questions,  it's  not  likely  that  two 
VECs  will  prepare  Identical  exams. 


Who's  On  First? 


IT  LOOKS  LIKE  the  absolute  very  first  legal 
amateur  signal  on  the  new  900-MHz  band 
was  transmitted  by  K9MK/R,  a  repeater 
built  by  Mike  Krzystyniak  K9MK/5,  Bill  Can- 
trell  WD5CVG,  and  Greg  Raven  KF5N. 
These  guys,  all  members  of  the  Motorola 
Amateur  Radio  Club,  decided  to  beat 
everyone  to  the  punch  and  built  a  com- 
plete repeater  system  out  of  surplus  Mo- 
torola mobile  radios  in  under  three  weeks! 
The  machine  has  an  input  of  908.000  MHz 
and  an  output  of  920.000  MHz  and  serves  a 
four-county  area  near  Ft.  Worth,  Texas,  An- 
other Motorola  repeater  can  be  found  in 
Chicago  on  909.000/921.000  MHz  serving 
the  northwest  suburbs. 


XE  Permits 


MEXICO  IS  UNOFFICIALLY  granting  tem- 
porary amateur  licenses  to  US  citizens  vis- 
iting  the  country.  In  a  story  which 
appeared  in  the  W5YI  Report ,  Chris  Petroff 
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N5HQN/XE2BSG  reported  that  the  Secre- 
tariat of  Communications  and  Transport 
has  authorized  the  licenses.  The  tempo- 
rary permit  is  valid  for  the  length  of  the  am- 
ateur's  visit  to  Mexico  as  stated  on  his  or 
her  visa.  Petroff  believed  that  the  permit 
was  for  a  Class  II  Mexican  license,  which 
allows  250  Watts  on  HF  and  100  Watts  on 
VHF. 


Status  Quo 


Roll  'Em 


IF  YOU  MISSED  the  action  during  space* 
shuttle  mission  51-F  {Tony  England  W0ORE 
and  John-David  Bartoe  W4NYZ),  take 
heart.  Copies  of  the  tapes  Tony  and  John- 
David  used  to  log  are  now  available  from 
the  American  Radio  Relay  League.  Just 
send  League  archivist  Karl  Townsend  the 
date  and  orbit  number  that  interests  you 
and  he'll  generate  the  tape  that  you  need. 
(You  might  want  to  write  or  phone  first  to 
check  out  prices.  If  you  write,  enclose  an 
SASE.)  Videotapes  of  the  SSTV  images 
sent  to  and  from  Chalienger  are  also  avail- 
able. Robot,  the  company  that  manufac- 
tured the  1200C  scan  converter  carried  on 
the  mission,  is  working  "between  the 
lines/1  using  arcane  techniques  in  an  at* 
tempt  to  recover  as  much  of  the  up  linked 
video  information  as  possible.  In  many 
cases  there  were  so  many  signals  compet- 
ing on  the  frequency  that  only  bits  and 
pieces  of  video  appear  on  the  tapes.  Q8L 
cards  are  available  from  the  ARRL  for  two- 
way  contacts,  reception  reports,  con- 
firmed reception  by  Challenger  of  uplinked 
SSTV,  and  so  on.  Send  an  SASE  to  the 
ARRL,  225  Main  Street,  Newington  CT 
06111. 


Erratum 


PAGE  82  of  our  November,  1985,  issue  con- 
tains an  error  In  our  review  of  the  ICOM  IG- 
735,  N1BLH  says  that  the  rig's  micropro- 
cessor gets  its  instructions  from  a  lithium* 
battery-backed  RAM.  A  conversation  with 
ICOM  revealed  that  this  Is  not  the  case. 
Only  the  memories  are  battery-backed:  The 
instructions  are  stored  in  a  ROM. 


Prefix  Mix 


THE  PREFIX  FOR  CT2  AZORES  has  been 
changed  to  CLL  The  number  after  the  pre- 
fix now  refers  to  each  of  the  nine  islands 
of  the  Azores  Archipelago:  CU1  Santa 
Maria,  CU2  Sao  Miguel,  CU3  TerceiraT  CU4 
Graciosa,  CU5  Sao  Jorge,  CU6  Pico,  CU7 
Faial,  CU8  Flores,  and  CU9  Corvo.  CUB  is 
reserved  for  repeaters.  Some  CT2  ama- 
teurs now  have  completely  different  calls, 
while  others  have  only  a  different  prefix. 
There  also  is  a  new  address  for  the  Azores 
QSL  Bureau:  it's  Associacao  da  Radio- 
amadores  dos  Acores,  PO  Box  211,  9  503 
Ponta  Del  Gada,  Azores  Islands. 


GORDON  G1RTON  W6NLG  wants  the  FCC 

not  to  issue  any  more  "preferred"  call- 
signs.  His  petition  to  the  Commission  re- 
quests that  all  1-by-3  K  and  W  calls  be 
removed  from  the  list  of  available  caHsigns 
until  all  other  combinations  have  been  ex- 
hausted. Gordon  notes  that  many  hams 
equate  Vby-3  K  and  W  calls  with  the  num- 
ber of  years  licensed— most  of  those  calls 
are  held  by  lfold-timers"  and  can  be  seen 
as  a  sort  of  status  symbol.  WA,  WB,  and 
WD  calls  are  also  covered  in  the  petition. 
There's  been  no  word  from  the  Commis- 
sion on  this  one,  yet. 


Land  of  OST 


THERE'S  A  CHANCE  that  RM-4829  and 
RM-4831,  the  Dockets  before  the  FCC  deal- 
ing with  land*mobile  use  of  our  220-MHz  al- 
location, are  dead.  Tom  Stanley,  Deputy 
Chief  of  the  Office  of  Science  and  Technol- 
ogy, has  been  named  to  fill  the  OST  Direc- 
torship vacated  by  Bob  Powers.  Both  RM* 
4829  and  RM-4S31  were  being  handled  by 
the  OST,  and  it  may  take  quite  some  time 
before  the  new  administration  decides 
what  should  be  done  about  them.  Art  Reis 
K9XI,  Editor  of  220  Notes,  feels  that  the  is- 
sue is  indeed  dead  and  that  the  only  rea- 
son the  FCC  would  bring  out  either  Docket 
as  a  Notice  of  Proposed  Rulemaking 
would  be  to  resolve  the  question  of  Land 
Mobile  Service  interference  to  television 
channel  13. 


Free  Press 


AT  THE  RISK  of  causing  a  strike  at  the  73 
mail  room,  we're  making  available  yet  an- 
other freebie!  This  time  your  SASE  will  net 
a  Genuine  FCC  Emission  Classification 
List.  No  longer  will  you  have  to  remember 
all  of  those  silly  numbers  and  letters  like 
J3E,  A1A,  and  F3E— you'll  have  the  entire 
list  right  at  your  fingertips?  This  list  is  es- 
sential to  accurate  logging,  and  no  ham 
should  be  without  it,  Get  your  free  copy  by 
sending  an  SASE  to  73  Magazine.  Editorial 
Offices,  80  Pine  Street,  Peterborough  NH 
03458,  Attn:  Emissions. 


Thanks 


THIS  MONTH,  **QRX?*  comes  to  you  cour 
tesy  of  Gateway,  Westlinkt  the  Personal 
Radio  Steering  Group,  220  Notes,  the 
North  Florida  ARS  Balanced  Modulator, 
The  VHF  Journal,  and  the  Arizona  Repeat- 
er  Association  Squeich  TaiL  Send  your 
"QRX"  Items  (photos,  too!)  to  73  Maga- 
zine, Editorial  Offices,  80  Pine  Street,  Pe- 
terborough NH  03458,  Attn:  QRX.  And  have 
a  great  1986! 
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Digital  DX-terity!" 


TS-430S 


Digital  DX-terity-that  outstanding 
attribute  built  into  every  Kenwood 
TS-430S  lets  you  QSY  from  band  to 
band,  frequency  to  frequency  and 
mode  to  mode  with  the  speed  and 
ease  that  will  help  you  earn  that 
dominant  DX  position  from  the 
shack  or  from  the  mobile! 


•  Reliable,  all  solid  state  design. 

Solid  state  design  permits  input  power 
of  250  watts  PEP  on  SSB,  200  watts  DC 
on  CW,  120  watts  on  FM  (optional),  or 
60  watts  on  AM,  Final  amplifier  protec- 
tion circuits  and  a  cooling 
fan  are  built-in, 

•  Memory  channels. 
Eight  memory  channels 
store  frequency,  mode 
and  band  data.  Channel  8 
may  be  programmed  for 
split- frequency  operation. 
A  front  panel  switch 
allows  each  memory 
channel  to  operate  as  an 
independent  VFO  or  as  a 
fixed  frequency.  A  lithium  battery  backs 
up  stored  information. 

•  Programmable,  multi-function  scan. 

•  Speech  processor  built-in. 

•  Dual  digital  VFOs. 

•  VOX  circuit,  plus  semi 
break-in  with  sidetone. 


Covers  all  Amateur  bands 

160  through  10  meters,  as  well  as  the 
new30P  17,  and  12  meter  WARC  bands. 
High  dynamic  range,  general  coverage 
receiver  tunes  from  150  kHz  to  30  MHz. 
Easily  modified  for  HF  MARS  operation. 
Superb  interference  reduction 
Eliminate  QRM  with  the  IF  shift  and 
tuneable  notch  fitter.  A  noise  blanker 
supresses  ignition  noise.  Squelch,  RF 
attenuator,  and  RIT  are  also  provided. 
Optional  IF  filters  may  be  added  for 
optimum  interference  reduction. 

Comp/efe  service  manuals  are  available  tor  all  Trio  -Ken  wood  transceivers  and  most  accessories 
Specifications  and  prices  are  subject  to  change  without  nottce  or  obligation 


Optional  accessories: 

•  PS-430  compact  AC  power  supply 

•  SP-430  external  speaker  •  MB-430 
mobile  mounting  bracket  *  AT-130 
compact  antenna  tuner  covers  80-10 

meters,  incl  WARC  bands 
•  AT-250  automatic 
antenna  tuner  covers 
160-10  meters,  incl.  WARC 
bands»Tb922A2kWPEP 
linear  amplifier  *  FM-430 
FM  unit  •  YK-88C 
(500  Hz)  or  YK-88CN 
(270  Hz)  CW  filters 
•  YK-88SN(1.8kHz> 
narrow  SSB  filter  •  YK-S8A 

{6  kHz)  AM  filter  *  MC-42S 

^PTJP/DOWN  hand  mic.  •  MC-60A/ 

80/85  deluxe  desk  mics.  •  SW-2000/ 
200A  SWR/power  meters  •  SW-100A 
SWR/power/  voft  meter  •  PC-1A  phone 
patch  •  HS-4,  HS-5.  HS-6,  HS-7 

headphones 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnul  Street 
Compton.  Calilorrua  90220 


NewFL-4UHF 
Helical  Resonators 

Installed  in  Rcvr.. 

or  FL-4H  Preselector  Unit 


- 


These  are  professional  "Commercial  Grade"  Units — Designed  for  Extreme 
Environments  (-30  to  $0°  C.)  All  Equipment  Assembled  &  Tested. 


For  10M, 

2M, 
220  MHz, 

&  440  MHz 


•  •- 
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COMPLETE  SHIELDED  RCVR,  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF    SCR450A-UHF 


***w 


*    wide  dynamic 
apunous  Reap  & 


•  fOttttf  Atff  JftC*4  D+EiQT>1 

•  8    Pole    Front    End    Fltr 
range— reduces   overload, 
Ifitermod 

•  Sens.  025  ,iV/l2dB  SJNAD  typ 

•  Sel    -6dB  <&    t  6  5  KHz     t30dB  &    ±30KHz  (0 
Pole  Crystal  4  4  p0|B  Ceramic  Fltrs 

•  "S  Meter",  Discriminator  &  Davlalion  Mir.  Outputs! 

•  Exc    audio  quality1   Fast  squelch1   wJ0.0005°<* 
Crystal  f'Supof  Sharp  '  'F  Fffr  af$o  avarfj 

Complete  Receiver  Assemblies 

e>  Rorr.  B*L  mounted  irt  shielded  housing. 

•  Completely  asmbld  &  tested,  */F  T  caps 
S0239  conn 

•  As  used  in  the  SCR  10OOY2OOOX.  Ready  to  drop  into 
your  system! 

•  UHF  Rcvr.  Assy.  Now  Available  w/Super 
Sharp  FL-4  Helical  Resonators.  Greatly 
reduces  IM  &  "out  of  band"  Interference! 


FU4H 


Receiver  Front-End  Preselectors 

•  FL-6:  GHi  Q  Resonators  with  LoNoise 
Transistor  Amp  (2M  or  220  M Hi) 

•  FL4H:  4Hi  O  helical  resonators  &  LcrNolse 
Tr.  Amp.  In  shielded  housing.  (420-470  MHz) 

•  Provides  tremendous  rejection  of  "out-ot-band"  signals  mi 
out  the  usual  loss!  Can  often  be  used  Instead  of  large  ex- 
pensive cavUy  fi  Iters. 

•  Extremely  helpful  at  s[tes  with  many  nearby 
transmitters  to  "fSHer-out"  these  out-of-band  signals, 


■  -     ■  1  ■ 
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SCAP  Autopatch  Board 

•  Provides  at  I  baste  autopatch  functions 

•  Secure  3  Digit  Access,  i  Auk  On  Oft  function. 
Audio  AGO,  Built  (n  timers,  etc  Beautiful  Audio1 

•  071  Inhibit  bd  also  available 

•  Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•  Used  */SCAP  ooafd  to  provide    Reverse  Patch 
and  La^d  Lme  Control  of  Repeat?* 

•  Includes  land  line    answering    circuity 

Lightning  Arrester  For  SCAP 

■  Gas  Discharge  Tube  shunls  phone  line 
surges  lo  around 

•  Handles  up  lo  40,000  Amps! 

•  The  Best  device  available  to  protect  Autopatch 
equipment  from  lightning  damge.  $17.00  +  SiR 


SCR  500  VHF/UHF 
»«*f-  LINK/CONTROL  RCVR 

SCR200A  or  SCR450A  rack  mounted 
Available  with  or  without  meters  and 
power  supply 

^  ID250ACWID 
\y,Jg  &  Audio  Mixer  Board 

•  improved"!   No*  includes  "audio  mute"  circuit  and 
"Emergency  Power"  ID  option. 

■  4  input  AF  Mixer  £,  Local  Mic.  amp, 

•  PROM  memory— 250  bits/channel. 

•  Up  to  4  different  ID  channels! 

■  Many  other  features.  Factory  programmed. 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•  Com  p  lete  sol  id  state  control  for  rptr.  COR,  "Hang  "Timer. 
"Time-Out"  Timer,  IX  Shutdown/Reset,  etc 

•  Includes  inputs  &  outputs  for  panel  controls  &.  lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCR  1000/4000  &  CTC10GnD2S0  onty 

•  TMR-t  "Kaichunfcer  Killer"  or  "Time  Out  Warning 
Tone"  B«L 

•  TRA-1  "Courtesy  Tone  Beeper"  Bd. 

•  PSM  T  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor  in  older  SCR  100074000s. 


Call  or  Write  for  Data  Sheets 


% 


IMPROVED  SCT41  OB 
TRANSMITTER  ASSY, 

SCT110  VHF  Xmtr/ExcHer  Board 

•  10  Wts-  Output  100%  Duty  Cycle? 
•Infinite  VSWR  proof 
•True  FM  for  exc.  audio  quality 

•  Designed  specifically  for  continuous  rptr  service. 
Very  low  in  "white  noise. ,T 

•  Spurious — .  75  dB.  Harmonics — 60  dB 

•  With  .0005%  xtaJ. 

•  BA-30  30  Wt.  Amp  board  &  Meat  Sink, 

3  sec.  LP  filter  &  rel.  pwr.  sensor. 

•  BA75  75  Wt.  unit  also  available. 

SCT110  Transmitter  Assembly 

*SCT1W  mounted  in  shielded  housing 

•  Same  as  used  on  SCR  1000  &  2000  X 

•Completely  assmbld  wfFX  caps,  30239  conn. 

•  10,  30,  or  75  Wt    unit. 

SCT  410B  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  to  SCT  1 10,  10  Wis,  nom 

•  Now  includes  "on  board*'  propor- 
tional Xtaf  OscJOven  circuitry  for  very 
high  stability* 

*  BA-40  40W.  UHF  AMP,  BD.  &  HEAT 
SINK 


TTC300  TOUCH  TONE  CONTROLLER 

*  High  performance.  Super  versatile  design 

■  Uses  new  high  quality  Xtal  Controlled  Decoder 
IC,  wfhloti  immunity  to  falsing 

■  Decodes  alt  16  digits 

*  3  ON/OFF  Functions  per  Main  Card.  Easily  ex- 
pandable to  any  no.  of  functions  w'Ex  pans  ion 
Cards, 

*  Field  Programmabte  via  plug-in  Coded  Cards 

*  Latched  or  pulsed  outputs;  many  unique  3-d  i  git 
codes  available  Not  basically  1  -digit  as  with 
competitive  untts. 

*  Transistor  Switch  outputs  can  directly  trigger 
solid  state  circuitry  or  relays,  etc.  for  any  type  of 
control  function. 

*  Interface  able  to  Auxiliary  Equipment 

*  Low  Power  Consumption  CMOS  Technology. 
5VDC  fnpul.  Gold-plated  connectors. 


SPECTRUM  COMMUNICATIONS 


1055  W.  Germantown  Pk,  SI  •  Norristown.  PA  19403  «(215) 631-1710  •  Telex:  846211 
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fCOM  144,  220  and  440MHz 
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ICOM  5  three  ultra  com- 
pact mobiles. ..the  KT-27A 
2- meter,  the  C-37A  220MHz 
and  the  1C-47A  440MH2... 
are  the  smalfest  mobiles 
available. 

Even  in  such  a  small  pack- 
age the  25  watt  mobiles 
contain  an  internal  speaker 
which  makes  them  fully  self- 
contained  and  easy  to 
mount. 

Size.  The  ICOM  compacts 
measure  only  5&*W  x  \WH  x 
TO  (IC^7A  rs  9*  deepl ... 
which  allows  them  to  be 
mounted  m  various  "compact 
locations.   Yet  the  compacts 
have  large  operating  knobs 
which  are  easy  to  use  in  the 
mobile  environment. 


The  World's  Most 
Compact  Mobiles 


More  Features.   Other 
IC-27A/37A/4  7A  standard 
features  include  a  mobile 
mount,  IC-HM23  DTMF  mic 
with  up/down  scan  and 
memory  scaa  and  internally 
adjustable  transmit  power. 
An  optional  IC-PS45  slim-lfne 
external  power  supply  and 
IC-SPIO  externa!  speaker  are 
also  available. 


Internal 
Speaker 


32  PL  Frequencies.    The 

IC-27A/37A/47A  come  com- 
plete with  32  PL  frequencies. 

9  Memories.  The  compact 
mobiles  have  9  memories 
which  will  store  the  receive 
frequency,  transmit  offset,  off- 
set direction  and  PL  tone.  All 
memories  are  backed  up  with 
a  lithium  battery- 
Speech  Synthesizer    To 
verbally  announce  the  receive 
frequency,  an  optional  UT-16 
voice  synthesrzer  is  available. 

Scanning.    The  ICOM 
compacts  have  four  scanning 
systems. ..memory  scan,  band 
scan,  program  scan  and  priority 
scan.  Priority  may  be  a  memory 
or  a  VFO  channel... and  the 
scanning  speed  is  adjustable. 


Stacking  Mobile  Mounts. 

The  JC-27A/37A/4  7A  can  be 
stacked  to  provide  a  three 
band  mobile  station.   Each 
band  is  full  featured  and  wilt 
operate  even  when  another 
band  is  in  use. 

The  I027A/37A/47A  pro- 
vide superb  performance  in 
the  mobile  radio  environ  mem 
See  them  at  your  local  ICOM 
dealer. 


Fa  ICOM 


First  in  Communications 


ICOM  America,  Trie,  2380-116th  Ave  NE.  BeiFevue,  WA  9BO04  /  3331  Towerwood  Qrtvef  Suite  307,  DafJas,  TX  75234 

AH  s&ned  iprctfl  cottons  are  appf  animate  and  tufcject  to  ftftanoe  without  notice  or  obligation.   AH  ICOM  ratfioi  iignrficantiy  eacved  FCC  requlMtant  limiting,  ipuriom  emisjloni     MQfilLE53B& 


Thomas  C  lohnson  WB6NQK 
2056  E  Sutter  Place 
Oxnard  CA  9303 J 


More  Cheap  Talk 


Here's  the  beginning  of  the  end  of  your  sanity 

a  text-to-speech  algorithm  that 
lets  your  computer  speak  its  mind! 


As  promised  in  rrry  arti- 
cle, Talk  Is  Cheap" 
(73,  October  1985),  I  have 
developed  a  text-to-speech 
algorithm  for  the  speech 
synthesizer  I  described,  and 
in  this  article  I  will  present 
what  I  came  up  with.  Before 
getting  into  the  details,  let 
me  review  the  basic  hard- 
ware and  software  which 
make  up  "Cheap-Talker" 

Hardware 

The  hardware  used  is  an 
APPLE  II  bus-compatible  cir- 
cuit board,  The  schematic  is 
shown  in  Fig.  1.  It  uses  the 
SP0256  voice-synthesizer 
chip  manufactured  by  Gen- 


eral Instruments  and  mar- 
keted by  Radio  Shack  as 
part  no.  276-1784.  This  chip 
retails  for  $12.95.  When  you 
go  to  Radio  Shack  to  pur- 
chase It,  make  sure  you  do 
not  mistakenly  buy  part  no. 
276-1783.  This  also  is  a 
voice-synthesizer  chip  but  it 
uses  an  external  ROM  to 
produce  only  36  words.  It 
also  does  not  come  with  the 
comprehensive  technical 
data  pamphlet  accompany- 
ing 27M784.  The  latter  will 
have  "SPG256-AL2"  stamped 
on  it. 

Cheap-Talker  also  uses  an 
MC6821  parallel  interface 
adapter  for  communica- 
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tions  with  the  Apple  bus. 
Port  B  is  used  to  transfer 
data  from  the  computer  to 
the  synthesizer.  The  CB2  line 
provides  a  negative-hand- 
shaking pulse  whenever 
data  is  written  into  port  B. 
This  signals  the  synthesizer 
that  data  is  ready.  The  LRQ 
(Load  Request)  line  is  con- 
nected to  bit  7  of  port  8  so  it 
can  be  tested  easily  to  find 
out  if  the  synthesizer  is 
ready  for  yet  more  data. 

I've  also  used  the  LM386 
audio  amplifier  as  recom- 
mended in  the  data  sheet.  It 
works  very  well,  providing 
an  adequate  volume  for  nor- 
mal indoor  use   This  circuit 
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Fig.  1.  Schematic  of  the  Cheap-Talker 
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can  be  constructed  by  the 
freehand  etching  of  a  circuit 
board  or  wire-wrapping  on  a 
protoboard,  I  have  done 

both  with  equal  success. 

Software 

The  software  driver  used 
to  make  the  chip  work  is 
shown  in  Listing  1 ,  The  entire 
driver  program  and  alio* 
phone  buffer  fits  in  just  208 
bytes.  The  program  alone  is 
only  48  bytes  This  program, 
when  called  at  location  $300 
(768  decimal),  will  send  the 
allophone  codes  in  the  allo- 
phone  buffer  located  in  lo- 
cations $341  -$3CF  (833-975 
decimal)  to  the  synthesizer, 
one  at  a  time.  Location  $340 
(832  decimal)  contains  the 
number  of  allophones  to  be 
sent;  it  allows  142  allophone 
codes  to  be  sent,  which  is 
more  than  enough  for  most 
messages  composed  of  a 
number  of  words.  Most 
words  contain  fewer  than  20 
allophone  codes.  Since  the 
text-to-speech  algorithm 
translates  only  one  word  at  a 
time,  there  is  plenty  of  room 
in  the  buffer  to  speak  even 
the  longest  of  words. 

The  IN  IT  portion  config- 
ures port  B  of  the  6821  chip 
to  have  bits  0-5  in  the  out- 
put mode  and  bits  6-7  in  the 
input  mode,  Bit  7  is  used  to 
monitor  the  LRQ  pin  on  the 
synthesizer  to  find  out  when 
it  is  ready  for  another  alio* 
phone  The  CB2  pin  is  put  in 
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Fall  antenna  issue — 9  skyhooks! 
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Color  Computer  SSTV,  TVI  cure 
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Touch  tone  data  display,  transistor 
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January  1985 

1COM  mods,  extra  VIC-20  memory, 
shoestring  RTTY 

February  1985 

OSCAR  uplink  amp,  HF  helicals,  6- 
mcier  CB 

March  1985 

Volunteer  exams*  talking  repeater 
controller 

April  1985 

Dayton  Ham  vent  ion  special!  Ishmod's 
Journal,  the  amazing  Hat-Tenna 
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array,  add-on  digital  display 

Buila'  a  fcnkra^\c|^Ta/or-bJade 
^■^gjHRnr! Wu I  updates 

^September  1985 

I985's  Hottest  Antennas — Nine 
skywiresf 

October  1985 

25th  Anniversary  Special!  Inspecting 
floppy  disks,  WWII  spy  radio,  1296- 
MHZ  daw.  neon  verier 

November  1985 

Holiday  Shopping  Guide,  short  160m 

antenna,  HF-to-Oscar  transceiver, 

simple  signal  generator 

til  each  back  issue,  you'll  also  find  our 
regular  features  as  weU  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  S3. 50  plus 
S  1.1KI  shipping  and  handling*  On  orders 
of  10  or  more  back  issues,  there  is  a  flat 
$7,50  shipping  and  handling  lee.  Send 
your  check  or  money  order  1o  73,  A  tin: 
Back  Issue  Orders,  80  Pine  St.,  Peter- 
borough, NH  03458. 


NEW!  EASY,  FUN  KIT! 

New  2  kW  tuner  kit  from  TEN-TEC  ends 
constant  retiming,  guarantees  best  match, 
and  saves  $801  Model  4229  Only   $219 

Here's  the  best  antenna  tuner  in  amateur  radio! 

The  best  quality  components,  best  design,  and  the  best  value. 

•  Reversible  "L"  circuit  guarantees  best  possible  match  and  widest 
bandwidth— you  may  need  to  tune  only  once  to  cover  the  higher 
bands  and  only  two  or  three  times  on  lower  bands.  •  Finest  quality 
parts— ceramic  insulators— ceramic  inductor  form— heavy  duty 
ceramic  switch  with  silver  contacts— silver  plated  roller  inductor— 

•  Built-in  SWR  bridge  shows  ratios  from  1:1  to  5:1  •  Built-in  2  kW 
dual-range  watt  meter  shows  power  levels  from  10  to  2000  watts 

•  Handles  2  kW  PEP,  1  kW  CW  •  Frequency  range  1.8-30  MHz 
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outputs  •  Built-in  bypass  switch  •  4-position  antenna 

selector  •  Coax  connectors  plus  post  terminals  •  Lighted  linear  dial 
scale  for  easy  tuning  •  Black  finished  aluminum  cabinet  with 
stainless  stell  bail  (5Vz"h  x  123/V'Wx  13Y4"d)  ■  Also  available 
assembled  as  Model  229  in  slightly  different  styling  at  S2W 

See  your  TEN-TEC  dealer  or  write  for  details: 
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the  ''pulse  on  write"  mode 
which  sends  a  negative 
pulse  out  when  data  is  writ- 
ten into  port  B  This  signals 
the  synthesizer  that  the  al- 
lophone  data  is  ready. 

Note  that  the  addresses 
for  the  PIACRB  (Control 
Register  B)  and  PIADPRB 
(Data  Direction  and  Periph- 
eral Register  B)  registers  are 
offset  in  lines  15  and  16  for 
use  in  slot  3  of  the  Apple  If 
you  are  using  an  assembler 
which  uses  similar  nomen- 
clature, you  could  change 
the  slot  by  changing  the  $30 
to  $x0,  where  x  is  the  slot 
number.  If  you  are  typing  in 
the  hexadecimal  values  for 
the  program,  you  would 
change  the  $BF  in  locations 
$303  and  $30D  to  $8F  +$n0 
where  n  is  the  slot  number. 
You  would  also  change  the 
SBE  in  locations  $308  and 
$327to$8E+$n0. 

The  SPEAK  routine  takes 
the  allophones  and  sends 
them  to  the  synthesizer  via 
the  PRONOUNC  routine. 
SPEAK  uses  the  value  in  lo- 
cation $340  to  initialize  the 
Y  register  as  a  counter  to 
keep  track  of  the  number  of 
allophones  sent.  The  X  regis- 
ter is  used  as  a  pointer  to  the 
various  values  in  the  alio- 
phone  buffer, 

The  PRONOUNC  routine 
saves  the  allophone  data  in 
the  accumulator  on  the 
stack  while  it  checks  the 
LRQ  line  to  see  if  the  synthe- 
sizer is  ready  for  the  next  al- 
lophone.  It  does  this  by 
reading  the  value  in  bit  7  of 
Peripheral  Register  B  which, 
as  was  mentioned  earlier,  is 
set  up  as  an  input.  If  bit  7  is 
a  0,  then  the  synthesizer  is 
ready  to  receive  data  via  Pe- 
ripheral Register  B 

This  simple  hardware/ 
software  combination  forms 

the  basis  of  the  speech  syn- 
thesizer system  I  call  Cheap- 
Talker.  The  text-to-speech  al- 
gorithm and  rules  I  will  de- 
scribe next  will  use  it  to 
produce  unlimited  speech 
based  on  English  words  sent 

to  it, 
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Listing  1. 


Algorithm 

The  algorithm  I  came  up 
with  was  inspired  by  work 
done  at  the  United  States 
Naval  Research  Laboratory 
described  in  a  100-page  re- 
port entitled  "Automatic 
Translation  of  English  Text 
To  Phonetics  By  Means  Of 
Letter-To-Sound  Rules 
That's  quite  a  title,  but  it's 
also  quite  a  fascinating  re* 

port 

In  this  report,  an  algo- 
rithm and  329  rules  which 
translate  English  words  into 
the  International  Phonetic 
Alphabet  (IPA)  are  de- 
scribed, The  algorithm  also 
converts  IPA  symbols  into 
the  phonetic  codes  of  the 
synthesizer  the  Laboratory 
was  using  (the  Federal  Screw 
Works  Votrax  VS-6  audio  re- 
sponse unit).  The  software 
developed  for  the  algorithm 
was  written  and  described  in 
SNOBOL,  and  as  a  result  I 
did  not  find  it  very  useful  in 
writing  my  algorithm  for  the 
6502  microprocessor,  I  did, 
however,  rely  heavily  on 


the  rules  they  developed 
and  devised  my  own  algo- 
rithm which  would  utilize 
those  rules  and  generate  the 
allophone  codes  used  by  the 
SP0256  chip. 

The  algorithm  I  devel- 
oped (called  Translator)  is 
written  in  6502  assembly 
code  and  occupies  2,186 
bytes.  If  a  16K  card  is  avail- 
able, then  it  resides  in  the 
card  at  SD0O0,  Otherwise  it 
resides  at  $7600.  It  is  conv 
posed  of  37  subroutines, 
each  having  a  specific  pur- 
pose A  chart  showing  the 
subroutines  and  their  rela- 
tionships is  shown  in  Fig.  2. 

Each  subroutine  calls 
upon  the  subroutine  con- 
nected to  it  in  the  row  below 
it  to  accomplish  its  task.  For 
example,  TRNSLATE,  the 
main  routine,  calls  these 
routines  to  do  its  job:  ILLE- 
GALS, COUNTCHR,  FIND- 
RULE.  CETRULE,  TEST 
RULE,  CHKRULE,  ADVRP, 
DEBUG,  APPEND,  and 
SPEAK.  In  turn,  FINDRULE 


will  call  the  routines  PUNCT 
and  NUMBERS,  and  so  on. 

When  a  word  is  placed  in 
the  word  buffer  and  Trans- 
lator is  called,  it  analyzes 
each  letter  in  the  word  and 
searches  the  rules  to  find 
those  which  best  match  the 
context  of  each  of  the  letters 
and  uses  the  allophones  as- 
sociated with  the  chosen 
rules  to  speak  the  word.  This 
is  done  in  the  following  man- 
ner (please  refer  to  Fig.  3), 

First,  TRNSLATE  calls 
COUNTCHR  to  count  the 
number  of  characters  in  the 
input  word  string,  convert 
them  to  uppercase  if  they 
are  not  already,  and  set  the 
MSB  in  each  one  If  there  are 
no  characters  in  the  word 
string,  TRNSLATE  is  fin- 
ished. Otherwise  the  vari- 
ables CC,  ALOFON,  and 
ABUF  are  initialized.  CC 
points  to  the  currently  test- 
able character  in  the  input 
word  string.  ALOFON  points 
to  the  next  position  in  the  al- 
lophone buffer  to  store  an 
allophone  code.  ABUF  con- 
tains the  current  number  of 
allophones  in  the  allophone 
buffer  to  be  spoken. 

Next,  the  currently  test- 
able character  is  loaded  for 
analysis.  If  it  is  an  illegal 
character  which  can't  be 
translated,  it  is  ignored,  CC 
is  moved  to  the  next  charac- 
ter in  the  word  string,  and 
the  next  character  is  loaded 
if  it  is  not  the  end  of  the 
word.  If  the  character  was 
OK.  FINDRULE  locates  the 
rule  group  which  pertains  to 
the  character.  Then  GET- 
RULE  loads  sections  A,  B,  C, 
and  D  from  the  rule  into  sep- 
arate buffers.  TESTRULE 
tests  section  B,  then  A,  then 
C  to  see  if  they  fit  All  of 
them  must  pass  for  the  rule 
to  pass. 

If  the  rule  passed,  it  is 
checked  by  CHKRULE  to 
see  if  it  has  a  higher  priority 
than  any  of  the  previous 
rules  checked  in  the  group. 
If  it  does,  it  records  the  ad- 
dress and  the  priority  for 
comparison  by  any  follow- 
ing rules  in  the  group.  After 
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The  Problem  Solver 


CELLULAR  COMPATIBLE 

The  RF  Wattmeter  Model  81 000- A 
from  Coaxial  Dynamics,  Inc.  does 
more  than  provide  accurate  rf  meas- 
urements. Testing  of  transmission 
lines,  antennas,  connectors,  filters 
and  related  components  cap  reveal 
unknown  problems  and  assure  op* 
tirnum  equipment  performance. 

For  more  information  on  the  81000- 
A  Wattmeter  or  any  of  the  complete 
line  of  Coaxial  Dynamics  RF  products 
and  OEM  components  please  contact 
Coaxial  Dynamics,  Inc.  Special  ele- 
ments available  for  cellular  frequen- 
cies. Call  factory  for  name  of  local 
distributor. 


E 


COAXIAL 
DYNAMICS,  INC. 

1H10  Mmlnri  Plrtwf  OcttM.  OH  44135  •  (Z16  XI  OB 
(Mode  OK*.  W*TS-  (TO  Cm*  Ttfci  MOO 


THREE  OF  AMATEUR  RADIOS 
BEST  KEPT  SECRETS 


KC-1 


price,  llie  famous 
"Kansas  City  KcyerHI   boasts   IS00  characters  of 
memory,  14-  buffers  and  full  progranunahitity 

"The  Canlesters  Choice" 

This  6502  microproces- 
sor design  has  32-K  of 
eprom  and  16-K  of  ram. 
Usin£  simple  user  friend- 
ly programming,  the 
owner  can  automate 
most  contest  operations 
and  much  more. 
Complete  KCI  systems  begin  at  only  $219.95 
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The     Ground  Plane  One  r 
is  a  ten  inch  diameter,  24 

point,  cast  alumaloy.  buss  used  lo  allach  Ihe  iadials 

of  any  vertical  anlerma. 
Enjoy  the   benefits  of  a   profession^]    looking 

ground  system  far  otuy  $24.95. 


D-LAY-5 


An  easy  to  install  delay 
circuit,  that  works  on  the 

CDE/HYGAIN  HAM  II,  III,  IV,  and  TA  It  TWIST  I 

rotor  systems. 
This  system  mounts  inskle  the  control  box  and 

inserts  a  five  second  delay  into  the  brake  circuit 

Only  $21.95 
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NEW  24  Page 
Buyer's  Guide 
With  Guaranteed 
Lowest  Prices 

•Explains  all  about  FREE  100 
channel  Satellite  TV  and  how 
lo  shop  for  an  earth  station! 

'Lists  GUARANTEED 
LOWEST  PRICES... we  will 
not  be  undersold,  save  30-50% 
over  local  dealer  prices! 

»  Tells  how  to  easily  and  quickly 
lnstall-Your-Own  earth  station 
and  save  $400  or  more! 

'Shows  how  to  demonstrate  and 
sell  earth  stations  from  your 
home  and  earn  extra  money! 
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of  the  day! 

Have  you  been  trawling  ihe  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-3S  microprocessor  controlled  com munily  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter.  Scuttle 
individual  tone  cards,  all  38  EI  A  standard 


CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595,00,  The 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only 
additional  option  is  a  DTMF  module  for  $59.95.  This  module  allows  complete 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


$595.00  each 

$59.95  DTMF  module 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taf  t  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420 
Entire  USA.  1-800-854-0547 
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Fig.  2.  Subrotif/ne  chart,  translator  text-to-speech  algorithm. 


that,  or  if  the  rule  did  not 
pass,  ADVRP  advances  the 
pointer  which  points  to  the 
current  rule  in  the  group  to 
the  next  rule.  If  zeros  are 
found,  the  end  of  the  group 
has  been  reached.  Other- 
wise the  rule  is  loaded  and 
tested. 


When  all  the  rules  have 
been  tested  and  at  least  one 
of  them  passed,  that  rule 
(the  one  having  the  highest 
priority)  is  again  loaded  and 
the  DEBUG  routine  is 
called.  This  routine,  if  the 
control  flag  is  on,  will  send 
the  text  of  the  rule  to  the 
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Table  7.  Pronunciation  rule  examples. 


screen  to  show  which  one 
has  been  found  for  the  par- 
ticular character  If  the  rule 
included  any  allophones  in 
section  D  (some  rules  do  not 
have  any,  indicating  the 
characters)  in  section  B  are 
silent),  they  are  converted  to 
hexadecimal  codes  and 
loaded  into  the  alfophone 
buffer  at  ALOFON  by  the 
subroutine  APPEND.  CC  is 
moved  to  the  next  testable 
character  rn  the  word  string. 
If  it  has  not  reached  the 
end  of  the  word  (indicated 
by  the  presence  of  a  SOD  or 
a  $8D  carriage  return  code 


in  the  input  word  string 
buffer),  the  next  character  is 
loaded  and  analyzed.  If  it  is 
the  end  of  the  word,  the 
SPEAK  subroutine  (driver 
software  in  Listing  1)  is 
called  to  send  the  allo- 
phones to  the  synthesizer. 

Rules 

Translator  utilizes  RULES 
in  order  to  translate  a  word 
into  its  equivalent  allo- 
phones. These  rules  occupy 
a  total  of  5,290  bytes.  If  a 
16K  card  is  used,  then  the 
rules  reside  in  the  card  at 
$E0O0;  otherwise  they  are  at 


RULE  FORMAT:  A(B)C  =  D 

SPECIAL  SYMBOLS  USED  IN  SECTIONS  A  &  C 
(these  represent  calls  to  subroutines  to  check  for  the  follow- 
ing conditions) 

#  One  or  more  vowels  (A,ETLO,U;Y) 
Used  in  sections  A  and  C. 

*  One  consonant  (B,ClD,FTGtH,JtK,L,MtNtPtQtRtSJ8V,WtXIZ) 
Used  in  sections  A  and  C. 

:  Zero  or  more  consonants  (always  passes) 
Used  in  sections  A  and  C. 

.  One  voiced  consonant  (B,D,G,J,L1M.N,RIV,W,Z) 
Used  in  section  A  only, 

%  Suffix  (E,ERtES,ED,ELY,ING) 
Used  in  section  C  only. 

&  Sibilant  (CG.J.S.X^CH^H) 
Used  in  section  A  only. 

@   Nonpal  (letters  which  modify  the  sound  of  long  U) 
(DfJlLlN,R1SpT,ZtCH1SHtTH) 
Used  in  section  A  only, 

+   Front  vowels  (EXY) 
Used  in  sections  A  and  C. 

Table  2. 
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(  translate}— * 


$7F00.  These  rules  are  ASCII 
text  strings  and  are  broken 

into  28  groups.  There  is  a 
lookup  table  used  to  locate 
each  of  the  rule  groups. 
There  is  a  group  for  punctua- 
tion marks,  numbers,  and 
one  for  each  of  the  26  letters 
in  the  alphabet.  Each  of  the 
rules  in  the  group  is  orga- 
nized according  to  the  prior- 
ity of  the  rule,  going  from 
the  highest  to  the  lowest.  A 
sampling  of  these  rules  is 
shown  in  Table  1  to  demon- 
strate the  format  the  rules 
take.  Each  rule  has  the  form: 
A(B]C  =  D  —which  means 
"The  character  string  B, 
which  has  a  left  context  A 
and  a  right  context  C  gets 
the  pronunciation  D."  B  is  a 
letter  or  group  of  letters 
which  must  match  exactly  in 
the  source  word,  A  and  C  are 
either  letters,  strings  of  let- 
ters, or  special  symbols.  The 
special  symbols  are  used  to 
call  certain  routines  to  test 
the  appropriate  contexts  for 
whichever  class  of  strings 
is  needed.  The  special 
symbols  used  are  shown  in 
Table  2. 

For  example,  a  #  means 
that  one  or  more  vowels 
must  be  in  the  same  relative 
position  in  the  word  as  the 
symbol  is  in  the  rule.  If  either 
A  or  C  is  not  present,  then 
this  indicates  that  this  sec- 
tion of  the  rule  will  always 
pass.  A  space  in  section  A  in- 
dicates the  beginning  of  the 
word,  and  a  space  in  C  indi- 
cates the  end  of  the  word.  D 
names  the  allophone  codes 
used  to  pronounce  the  let- 
ters) in  section  B,  These 
names  are  later  converted 
into  hexadecimal  codes  to 
be  sent  to  the  speech  synthe- 
sizer. 

As  stated  above,  the  rules 
in  each  group  are  organized 
into  four  subgroups  accord- 
ing to  their  translation  prior- 
ity, This  priority  is  deter- 
mined by  the  contents  of 
sections  A,  B.  and  C  Rules 
with  criteria  in  sections  A,  B, 
and  C  have  the  highest  prior- 
ity.  Rules  with  criteria  in  sec- 
tions A  and  B  and  none  in  C 
come  next,  followed  by 
those  with  criteria  only  in 
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sections  B  and  C#  and  finally 

those  with  only  section  B. 

When  the  rules  are  ana- 
lyzed in  the  translator  algo- 
rithm, each  rule  is  tested  and 
the  rule  with  the  largest 
number  of  criteria  in  sec- 
tions A,  Bp  and  C  combined 
will  be  chosen  to  pronounce 
the  letter^)  in  section  B  For 
example,  if  one  rule  had  two 
symbols  (criteria)  in  section 
A,  one  in  section  B,  and  two 
in  section  C  (total  of  five)  it 
would  be  given  lower  prior- 
ity than  a  rule  with  no  sym- 
bols in  section  A,  three  in  B, 
and  three  in  C,  even  though 


a  rule  such  as  the  former  has 
a  higher  priority  in  the  rule 
group 

You  might  wonder,  why 

not  just  put  the  rules  in  order 
of  the  number  of  total  sym- 
bols they  have  and  elimi- 
nate some  code?  Well,  that 
is  certainly  another  way  of 
doing  it,  and  I  believe  it 
would  work  just  as  well  In 
the  process  of  writing  and 
experimenting  with  this  al- 
gorithm, the  former  method 
is  the  one  I  settled  on;  it 
would  require  a  lot  of  rule 
shuffling  to  convert  to  the 
latter  method,  and  there 
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Fig,  3.  Translate  flowchart. 


would  be  very  little  savings 
in  terms  of  execution  time 
and  code  space. 

As  with  all  of  the  com- 
puter projects  attempted,  I 
have  found  that  for  as  long 
as  I  kept  playing  with  them  I 
would  keep  changing  them 
and  finding  new  ways  to  do 
what  I  was  doing.  With  some 
thing  like  this,  I  had  to  pick  a 
point  where  the  project  was 
satisfactory  and  stick  with  it. 
There  is  always  room  to  im- 
prove. (Enough  excuses!) 

To  summarize  how  the  al- 
gorithm works  and  how  the 
rules  are  used,  let's  take  the 
word  HOW  and  translate  it 
into  allophones.  I  will  use 
the  H  rules  reproduced  be- 
low for  reference,  Notice 
the  STR  before  each  rule. 
This  is  a  mnemonic  for  the 
LISA™  assembler  which 
tells  it  to  count  the  number 
of  characters  in  the  quotes 
and  store  it  in  memory  at  the 
current  address  followed  by 
the  ASCII  codes  of  the  char- 
acters. 

HRULES: 

;  RULE  GROUP  FOR  LETTER  H 
STR  "(H)  =  EY  CH  M 
STR     (HAV)  =  HH1AE  W 
STR  "(HERE)  =  HH1YR 
STR  "(HOUR)  =  OW  ER1 
STR  "(H)#  =  HH2" 
STR  "(HOW)^HH20W 
STR  "(H)  =  PA1" 
HEX  0000  ,   FND   OF   RULE 

CROUP 

The  first  character  in  the 

word  is  H,  so  the  rule  group 
selected  is  the  H  rule  group. 
Each  rule  is  located  and  bro- 
ken into  its  component  sec- 
tions (A, B.C.  and  D)  and 
each  section  is  put  into  its 
own  buffer  The  first  rule  se- 
lected is  '  (H)  =EH  CH  " 
Section  B  will  pass  because 
the  H  in  the  parentheses 
matches  the  H  from  the 
word.  The  A  section  passes 
because  the  H  in  HOW  is  the 
first  character  The  C  section 
does  not  pass  because  the 
J  H  is  not  the  last  character. 
Therefore  the  rule  is  not  a 
match. 

The  next  rule  is  loaded.  It 
is  "  (HAV)=HH1AE  VV  ", 
This  time  section  B  does  not 
match  because  the  three 
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AMATEUR  ELECTRONIC  SUPPLY  -  USED  GEAR 


*  10  day  Trial  (pay  only  Shipping  Charges) 

*  30  day  Warranty 

*  Full  Trade-in  within  3  months  on  New  Gear 

ENCOMM 

HC400L  Ant  tuner  SI 39m 

FM-2030  2m  FM  Xcvr  179  m 

FM-2033  2m  FM  Xcvr  199  m 

ST  I44ttP  2m  FM  HT  199  m 
HAL 

RKB-1  RTTY  keytroafd    S  49  m 

STG/ArvI  Demod/keyer  149  v 

ST-5D0Q  Demodufator  149  m 

ST-60QQ  Demod/hi  tones  389  v 

DS-3QQ0KSR  Termors 2  369  m 
DS-3D00KSRTermvers3  469  e 
ARQ-iOOO  Error  terminal  599  m 
HENRY  RADIO 

2KD-5  Linear  amp  SGSSf 

TP40O  DC  ps,  Drake  TR4  49  v 
ICON 

IC-701  Xcvr  w/ps         S399m 

IC-701  Xcvr  only  299  f 

IC-72GA  Xcvr  599  m 

■C-720A/CW/AM  flits  649 rn 

C  730  Xcvr  469  wf 

C-730/FU0  SSB  pbt  499  v 

C-74Q/FL45  cw  filt  5S9m 

C-740/inteinaJ  ps  649v 

C-740/mt  ps/2  CW  hits  689  w 

tC-751/CW  filler  Xcvr  969  m 

IC751/H11  ps/ voice  syn  1049 v 

PS-20  Po*«f  supply  159  m 

PS-35  Interna  J  ps  99  w 

SP3  Speaker  29  v 

RC-10  Ext  controller  19  m 

R-70/FM  SW  Rcvr  399 f 

R-7IA/fm/reni/dc/cw/ssb  689  w 

HP4  Headphones  19  m 

IC-505  6m  portable  319 f 

IC  551  6m  Xcvf  299  m 

IC-560  6m  Xcvf  349  m 

IC-22S  2m  FM  Xcvr  99 1 

IC  25A  2m  FM  red  LED  199* 

IC-25A  2m  FM  grn  LEO  219 C 

!C27iH/mtps  2m  Xcvr  699  m 

IC-28G  2m  FM  Xcvr  129  c 

IC45A  440  FM  Xcvr  199  v 

iC47A  440  FM  Xcvr  329  m 

IC451A  440450  Xcvr  469  m 

[C471A  430  Xcvr  559m 

AG1  440  preamp  59  m 

AG-25  2m  preamp  59  m 

ML4  2m  lQw  amp  DEMO  59  v 
KENWOOD 

TS-12QS  Xcvr  S349m 

TS-130S  Xe*r  399  mf 

TS  130SE  w/ian  Xcvr  429  m 

TS520  Xcvr  369 we 

TS-520S  Xcvr  389  mfc 

TS-520SE  Xcvr  429  mwc 

TS-520SE/CW  filter  459  m 

YrvBBSN  IB  SSB  filler  35 w 

TS-530S  Xcvr  469  m 

TSB2O/0G-]  Dig  Xcvr  449 f 

TS-820S  Dig  Xcvr  469  mfc 

TS-B30S  Kcvf  589  f 

DFC230  Digfreq  control  119f 
0FC23O  (new  closest)  169"  mwfv 

VFO-230  Dig  remote  VFO  199  e 

VFO-240  Remote  VTO  119  m 

PC-1   Phone  patch  39  f 

AT  230  Ant  tuner  1291 

TS930S  Xcvr  89*  c 

TS930S/tuner  Xcvr  998  fe 


AEA 

MBA  RO  Reader 

*129e 

ASTRO* 

RS-12A  9A  ps 

S  491 

CLIFFORD 

XXRD  20A  ps 

S  59* 

COLLINS 

75S-3  Ham  Rcvr 

$269  f 

75S  3B  Ham  Rcvr 

299  e 

32S-3  Transmitter 

329c 

30L-I  Linear 

499 1: 

312B4  Statian  control 

1891c 

KWM  2  Xcvr 

439  mc 

516F-2*  AC  supply 

149mw!c 

•Not  sold  separately 

KWM-380  sn  552  ttower/ : 

mary  ware/ 1  S/'update  4/84 

DAIWA 

CNW-5I8  Ant  tuner 

5189  mw 

CNA-10Q1  Auto  ant  tuner 

199  mcv 

DENTRON 

1604 OAT  Ant  tuner 

$  89c 

MLT-2500  Ant  tuner 

249f 

Clipperton  L  Linear 

459m 

DRAKE 

MA  Ham  Rcvr 

S149f 

R48  Ham  Rcvr 

179m#fcv 

R4C  Ham  Rcvf 

249  mw 

MS4*  Speaker 

19m*fcv 

•Not  sofd  separately 

4NB  Blanker 

49  w 

FL-250  250  Hz  filter 

35  W 

FL  1500  15  KHz  filter 

35  w 

SC-2  2m  rev  conw 

59  m 

SC  6  6m  rev  conv 

59w1 

GPS!  Conv  ps 

19m 

SCC4  VHF  calib 

19  w 

CC  1  Conv  console 

29  m 

TC-6  6m  xmit  conv 

175* 

R  7/tifo/aui/4  filters 

899  m 

T4X  Transmitter 

149  rnwt 

T  4XB  Transmitter 

169wfcv 

T4XC  Transmitter 

219mwv 

TR4  Xcvr 

229  mwcv 

TR^C  Xcvr 

269  wfc 

TR4CW/RIT  Xcvr 

369  w 

AC-3*  AC  supply 

59  rnwf 

AC 4*  AC  supply 

79  mwfc 

*Not  sold  separately 

TR-5  Xcvr 

369  mc 

Tfl-5/500  Hi  filter 

399  m 

TR-7  Xcvr 

499  wlc 

TR-7/500/1.8  titers 

549  f 

TR  7/nb/aux/300/500  W 

629e 

m-7.  NB^OO/I  B/4 

629e 

TR  7/NB/500/1  8/6 

629  m 

TR-7/fan/auK/5O0/ 1.8/6 

679  m 

PS-7*  Power  supply 

L69  rnweve 

*Not  sold  separately 

PS  75  Power  supply 

89m 

MS  7  Speaker 

29  e 

SP-75  Speech  proc 

79  fc 

MN-2700  2k*  PE?  tuner 

229  v 

550  Rev  only  terminal 

199  e 

9000E  Terminal 

399  m 

729SRD  Desk  mie 

19  m 

I525EM  HP  mic 

29e 

ETO 

Aloha  76A  Linear 

1 249  w 

ELECTRA  BEARCAT 

BC  100  Pocket  scanner 

$149  m 

TS  930S/AT/am/2c*  hits  1098  m 

TL-922  Linear  (airfreight  869  f 

BS  5  Pan  Kit  49  e 

R-3QG  SW  receiver  149  v 

R-600  SW  receiver  229  m 

R-1000  SW  receiver  269  w 

TS'6€0  6m  Xcvr  369  m 

TS-700A  2m  Xcvt  289  mc 

TS-700S  2m  Xcvr  369 1 

Tft-7600  2m  FM  Xcvr  129c 

TR-7625  2m  FM  Xcvr  179  c 

TR-7850  2m  FM  Xcvr  229  c 

1W4000A  2m/440/vs/enc   429  m 

TR8400  440  FM  Xcvr  229 mc 

TR-8400/TTP  mic  249m 

RM-76  Microproc  49  m 

KPS-7  7A  ps  29  m 

MC30S  Hand  mic  19  v 

MC  60A  Desk  mic  55  wc 

SW-2000  SWR/PEPwatt     69  m 

MS  1  Mobile  cgr  DEMO     34  v 

■FJ 

422  Ke^er/paddle  $  €9f 

484  Memory  keyer  89  w 

MICROLOG 

ACT  1  Terminal  S229wv 

MIDLAND 

13-S10A  2mFM/CESscanS169e 

MIRAGE 

MP  ]  PEP  wattmeter  I  79  w 

MURCH 

UT2000A  Tuner  S119« 

PANASONIC 

RF4900  SW  receiver  1269m 

RF-6300  SW  receiver  299* 

RFB6QO  SW  receiver  369m 

REGENCY 

EC- 175  Freq  counter  $  89 f 

SBE 

SB450  440  FM  Xcvr  S  79m 

SONY 

ICF20Q]  SW  receiver  S159f 

ICF2002  SW  receiver  169  mwf 

ICf  2010  SW  receiver  229  m 

SPECTROHICS 

OFDK  Oigdisp; Kenwood!  69c 

DD-1T  Dig  disp;  Tempo  69  m 

SWAN/ CUBIC 

PSU-6  Power  sypply  $  99  f 

TV-2C  2m  Xvtr  (6m  \f)  149  m 

FP4  Phone  patch  39f 

TEMPO 

Tempo  One  Xcvr  S189mwcu 

AC  One*  AC  ps  69mwcv 

•No!  sold  separately 

RBMA  SWR  bridge  19  w 
TEM4EC 

505  Argonaut  Xcvr  1199  c 

509  Aigonaut  Xcvr  239  m 

206A  Calibrator  19  m 

251  9A  supply  49  m 

525/1.8  f fit  Argosy  Xcvr  369  e 

225  9A  power  supply  89  m 

570  Century/23  Xcvr  l£9mwfv 

574  Century/21  digital  249  m 

276  Calibrator  I9mwv 
Triton  II  Xcvr  229  mf 
54GC/5M/1.8  OmnXcvr  599v 
252M/0  Power  suppcy  79m 
262G  Power  supply  89  mc 
560  Corsair  Xcvr  699  m 
560/2  cw  fills  Corsair  769  m 
263  Remote  VTO  139m 
255  Power  supply  119  m 
227  Ant  tuner  59  m 

277  Ant  tuner/SWR  59  w 


FT-lQ7M/DMS/mt  ps  569  w 

FP-107E  External  ps  99  m 

FV  107  Remote  VTO  39  m 

FT-707  Xcvr  369  ml 

FT-7D7/CW  filter  399m 

FP-707  Power  supply  99  m 

FT  980  Xcvr  998  mc 

R-980/cw/am  fitts  1049  m 

SP-980  Speaker  39  m 
FT-ONE/fm  ram/4  filters  1469  v 

R-ONE/tm/  ram/4  Wts/kyr  1499  w 

FL  21Q0B  Linear  249 f 

HF/726  HF  module  159e 

FTV  707  Xvtr  w/2m  189  w 

FRG7OO0  SW  Rcvr  289  m 

FRG-7700/mem  SWRcvr  369  w 

FT  620B  6m  Xcvr  289m 

FT-625RD  6m  Xcvr  449  w 

FT225RD  2m  Xcvr  449  w 

FT720RVH  2m  FM  Xcvr  169  w 

FT-720RU  440  FM  Xcvr  199  e 

FP-80  4.5A  ps  49 w 

FT-207R  2m  FM  HT  129  e 

YM-34  Desk  rnic  19  m 

VM-50  TTP  mic  39  m 

SATELLITE  TV  EQUIPMENT 

WILSON 

YM4QQ  Receiver  1 149  m 

11-5-85 


(1)  This  list  was  prepared  from  an  inventory  taken  on  the  date  shown.  The 
letters  after  the  prices  indicate  in  which  store  the  equipment  was  located  at 
that  time.  Trie  quantities  vary  In  some  cases  there  are  several  of  an  item, 
others,  only  one.  Due  to  the  lead  and  distribution  time  of  this  publication 
some  of  the  items  may  have  already  been  sold  by  the  time  you  see  this  ad. 
However,  due  to  the  number  of  trades  we  are  involved  m  each  day,  some 
items  are  in  stock  that  are  not  listed.  ( 2)  We  reserve  the  right  to  self  certain 
power  supplies  and  accessories  only  with  matching  transmitters  or 
transceivers,  depending  on  our  stock  situation.  (3)  Sometimes  used  gear  is 
serviced  after  we  receive  your  order  Please  allow  for  a  tew  days  delay  in 
shipping  your  order  (4)  No  trades  on  used  gear.  (5)  Used  fear  policies  do 
not  apply  to  New  Equipment  specials.  CJoseouts,  etc 


444  Hercules  Linear 

1069  m 

214  Desk  mic 

29  wv 

700A  Hand  mic 

19  w 

USI 

1400C  14' color  mrjnitarSl99m 

VAESU 

Fl-lfll  Transmitter 

$229  wc 

n-101  Xcvr 

379  fc 

FT  101B  Xcvr 

389  mf 

FT  101 E  Xcvr 

449  mwc 

FT-iOlE/CW  filter 

479  w 

FT-E01E/CW/AM  hits 

499  m 

FT  L01EE  Xcvr 

399  fc 

FT-10IEX  Xcvr 

389  mf 

FT- 101 F  Xtvr 

449  mfc 

FT  MID  Dig  Xcvr 

469  f 

FH01ZD  Mk  III  Xcvr 

549  w 

FV101  Remote  VFO 

89  f 

FV101Z  Remote  VFO 

79  m 

SP-101  Speaker 

19  m 

SP-101PB  Spkr/patch 

49  w 

SP420  Speaker 

19  m 

ERB  Relay  boi 

19  f 

FP  700  Power  supply 

99  m 

FT901DM  Xcvr 

549  mfc 

FT-902DM  Xcvr 

749  m 

SP  901  Speaker 

19  m 

FV-901DM  Remote  VFO 

169  m 

SP-102  Speaker 

49  m 

FC  102  Ant  tuner 

189  m 

FMQ7M/DMS  Xcvr 

469  m 

USED  AES SHOP 


EQUIPMENT 
1    *  44*14444 

•  ••  «T* 

FM-10CS 


608E 

HEWLETT-PACKARD 
60flE  10480MHMiEgen      1295 
86408   5  1024MHjsiggen 
w/options  002/003  4995 


86408 

SINGER  GERTSCH 

FM-10CS  W/RFM40A,  FtM-3 

&  OOM  1  3995 

0AM  1  AM  module/FM  10       195 


HELP  WANTED 

We  are  looking  for  an  experienced  Electronic 
Technician  to  repair  Amateur  Radio  equipment  at  our 
Milwaukee  Headquarters.  On-the-job  training,  good 
benefits,  will  consider  helping  with  moving  expenses, 
prefer  non-smoker.  Send  resume  and  picture  to: 

AES®  P.O.  Box  16729,  Milwaukee,  Wl  53216 


Location  Local  Phone 

m  =  Milwaukee,  Wl  53216;  4828  W  Fond du Lac  Ave  ...(414)  442-4200 

w  =  Wickliffe,  OH  44092;  28940  Euclid  Ave (216)  585-7388 

f   =  Orlando,  FL  32803;  621  Commonwealth  Ave (305)  894-3238 

c   =  Clearwater,  FL  33515;  1898  Drew  Street (813)461-4267 

v  =  Las  Vegas,  NV  89106;  1072  N.  Rancho  Drive (702)  647-31 14 

e   =  Chicago,  IL  Erickson  Communications  (Associate)... (312)  631-5181 


Nationwide 
1  800  558-0411 
1-800-321-3594 
1-800-327-1917 

1-800-634-6227 


In-State 
1-800-242-5195 
1-800-362-0290 
1-800-432-9424 


m 


MasterCard 


■  ■ 


When  You  Buy,  Say  73" 
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♦  ♦♦♦ 


$249 


Little  Board™ 

The  World's  Least  Expensive  CP/M  Engine 


n 


CP/M  2.2 

INCLUDED 


•  4  MHz  ZBOA  CPU,  64K  RAM,  Z8QA.  CTC, 
4-32K  EPROM 

•  Mint/Micro  floppy  ContrpJIef 
tl-4  Driven  Single/ Double  Density, 
1-S  sided  *0/80  frdtfc) 

•  9  R5232C  Sen*  Ports  (75-9600  Gaud  & 
75-3S>  *00  P**d ),  1  Centronics  Print*/  ftsrt; 

•  Power  fer&wremtra   -SVDCat  75a, 

- 1 2VTX  at  MA  -  On  Co^d  - 1 W  converter 

•  Only  &  75*  7  75  ^ndws,  mounts  drettty  to 
a  5-1/4*  <*5fc  drive 

•  Comprencnwe  Software  included 

•  Enhanced  CP/M  fi-B  operating  system 


•  Read /write/ tormat  dozens  of  'loppy 
format*  {IBM  K-DOS,  KAVPftO,  OSBORNE, 
MOftftOW..  ) 

»  Menu-oased  system  oistomizatKjn 

•  Operator -friendly  MENU  sneli 

OPTIONS 

•  SduceCode 


■  ZHDCS 

•  Hard  &ik  npansfon  to  60  rnegabytcs 

•  SCSt/PLUS  "  muftHnaster  I/O 
eapanson  otre 

•  Local  Area  Network 

•  STU  Bus  Adapter 


IBM*,  )BM  Corp,  ZflQA?FZllol  Inc., 
CP/M*,  Dqllal  -Refcarctv  ZCPft3"  A  ZRD05", 

EdlClcm,  IflC  J  Tufbo  DOS*1,  Software  BODC,  hit. 


II      COMPUTERS    I NC  OR  FOR  ATE  D 
Xi  67  £a^t  Evelyn  Ave  *  Mountain  Vtew,CA  94041 ,  (41  5)962-0230  -TELEX  4940302  " 


characters  in  the  parenthe- 
ses do  not  match  the  three 
characters  starting  with  H  in 
the  word  HOW 

The  next  rule  is  loaded: 
w  (HERE)  =  HH1YR  "Again, 
section  B  does  not  match. 

The  next  rule  is  the  same 
way,  but  the  next  rule, 
'  (H)#  =  HH2",  seems  to 
have  a  chance.  Section  B  cer- 
tainly  matches.  Section  A 
also  matches  by  default  be- 
cause there  is  no  criteria  to 
be  met— any  thing  may  be  in 
front  of  the  H  for  this  rule  to 
pass.  Section  C  has  a  #  in  it 
which  means  that  one  or 
more  vowels  must  follow 
the  H  in  HOW  in  order  for 
the  section  to  pass.  This  it 
certainly  does  because  there 
is  one  O  following  the  H. 
The  rule  passes,  and  the  ad- 
dress and  priority  of  the  rule 
(2)  are  held  for  future  refer- 
ence. Remember  that  the 
priority  given  to  a  rule  is  the 
total  number  of  symbols  in 
sections  A,  B,  and  C 

And  now  the  next  rule, 
"(HOW)  =  HH2AW  ",  is 
loaded  for  testing.  Section  B 
has  H,  O,  and  W  in  it  which 


perfectly  matches  the  three 
characters  starting  with  H  in 
HOW.  Section  A  has  no  cri- 
teria and  therefore  passes  as 
does  section  C.  This  rule 
passes  and  the  priority  (3)  is 
compared  to  the  current 
highest  (2).  Since  it  is  higher, 
the  address  for  this  rule  and 
its  priority  replace  the  pre- 
vious maximums 

The  final  rule,  IHJ^PAl", 
also  passes,  but  its  priority  is 
less  than  the  current  maxi- 
mum of  3  so  it  is  ignored 
When  the  zeros  are  read  inr 
that  indicates  the  end  of  the 
rule  group  has  been 
reached. 

With  all  of  the  rules  in 
the  H  group  having  been 
tested,  the  rule  chosen 
for  translation  is  the 
"(HOW)  =  HH2AW  "  rule. 
Therefore,  those  two  alio- 
phones  are  converted  into 
their  respective  hexadeci- 
mal codes  and  added  to 
those  (if  any)  in  the  buffer 
which  holds  the  codes  to  be 
sent  to  the  synthesizer.  No- 
tice that  all  of  the  allophone 
names  (HH2,  AW  )  have  ex- 
actly 3  characters  in  them 


This  makes  it  easier  for  the 
Translator  program  to  find 
and  convert  them  into  their 
hexadecimal  codes 

The  next  thing  is  to  ad- 
vance the  pointer  (which 
points  to  the  character 
which  is  being  tested)  to  the 
next  testable  character  In 
this  case,  it  skips  over  the  O 
and  the  W  because  their  pro- 
nunciations  were  included 
in  the  translation  of  the  H, 
since  they  were  all  in  section 
B  The  pointer  would  there- 
fore move  to  the  next  char- 
acter past  the  W.  But  since 
there  are  none,  the  transla- 
tion is  complete  and  the  al- 
lophone codes  are  sent  to 
the  synthesizer.  (If  the  word 
had  been  HOWDY,  the  rule 
group  for  D  would  have 
been  located  and  the  pro- 
cess repeated  for  all  the 
rules  in  that  group,  and  then 
the  Y  group,  if  necessary.) 

Final  Comments 

This  project  took  me  con- 
siderably more  time  and  ef- 
fort to  produce  than  did  the 
first  Cheap-Talker  project, 
but  the  rewards  were 
greater.  It  is  fascinating  to 
be  able  to  allow  any  pro- 
gram to  generate  under- 
standable speech  without 
having  to  maintain  a  high 
overhead  in  terms  of  mem- 
ory I  think  this  project  is 
more  usable  in  diverse  appli- 
cations than  the  dictionary 
version  described  in  my  first 
article. 

As  1  stated  before,  there 
are  many  ways  to  improve 
this  project,  but  I  hope  I 
have  been  able  to  give  ideas 
which  will  kindle  the  experi- 
menter's spirit  in  you.  Please 
drop  me  a  note  and  let  me 
know  what  you  re  up  to,  and 
if  I  can  answer  any  questions 
not  covered  here  (I'm  sure 
there  are  some),  let  me 
know. 

The  programs  described  in 

this  article  are  not  listed 
here,  of  course,  since  the 
combined  lengths  of  the  al- 
gorithm  and  rules  were 
pushing  BK  bytes  of  mem- 
ory. That's  about  2200  lines 
of  assembly  listing,  or  70 
pages,  which  is  a  little  too 


long  to  publish  in  a  maga- 
zine article!  If  you  wish  to 
have  the  source  code  for 
everything  described  here,  I 
will  send  it  by  mail  for  $25.00 
($26.50  for  Californians, 
$30.00  for  those  outside  of 
the  US), 

I  will  send  you  a  DOS  33 
disk  which  will  include  (1) 
object  code  for  the  driver 
and  translator  programs  and 
the  rules  for  use  with  sys- 
tems with  or  without  a  16K 
card  (the  disk  automatically 
loads  the  appropriate  code); 
(2)  source  code  for  the 
above  software  in  LISA  as- 
sembler format;  (3)  source 
text  for  the  same  in  DOS  3.3 
text  files  for  conversion  to 
other  assemblers;  (4)  a  small 
artificial  intelligence/speech 
synthesis  demonstration 
program  in  Basic,  and  (5)  a 
small  Basic  program  for  test- 
ing the  pronunciation  capa- 
bilities of  the  translator. 

If  you  do  not  own  an  Ap- 
ple computer  and  would 
like  just  a  source  listing  of 
the  programs  on  paper,  I  can 
send  that  to  you  for  $1 5  00 
($15:90  for  Californians, 
$20.00  for  those  out  of  the 
country). 

I  hope  this  project  will  pro- 
vide some  useful  ideas  and 
enjoyment  for  you.  Keep 
talkin'lB 
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1982,  page  40, 
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*#SNOWTELUN'  WHAT  WE'RE  SELLIN'l* 


Hard  to  9#t  through  $n  nuf  BOO  number?  Call  oetoti  W  a:  m  w  attar  5pm    ot  a**  cgular  number  it  you  pav  tot  the  caw  and  cruer  m         Hfit  vovr  arm  win  V 


# 


KENWOOD 


TJ\  ICOM 


HF  TRANSCEIVERS         NEW  SCANNER 

FRG96Q0  491  95 

CanlinuEMJS  Coverage 

60  MHi  9D^s  MHz.  All  mode 

HF  TRANSCEIVERS 


)S  HF  Transcfrwer         CALL 
'wa'  Cover ^  Receiver 

■  qaoSHHranscwve*  CALL 

With  General  Coverage  Reco 

TS-430S  HF  Transceiver  StlPEfl  SPECIAL 
Wilh.  General  Coverage  Ri 

TS  :  -.Caver  CALL 

>10  Metr  Wilt  Po*ei  Supply 

*S  530SP  160 **0  1Mb  MCV0        CAU 
ff(V  Pone?  5ugp*v  &  Nofcfi  hifc* 

RECEIVERS 

R  2000  R  600  R  1000.  R  I  I  CALL 

Genefa!  Coverage  Receivers 

VHF/UHF. 


TR-7950V7930  CALL 

2-meier  Moinie  Units  45  or  2b  Wans 

TR-9T3Q  2m  AlUmode.  25  Walls     CALL 

TS-7T1A/TS-611A  CALL 

All  mode  Transceivers 

?m  or  TOcm  mobile  or  Dase  stainn 

HANDHELDS 


I  1  WHFXCVRwilhnK  699.95 

wjfti  General  Coverage  RCV'R 
includes  CW  >eyr    AM/FM   CM  Idler 

SWL  RECEIVER 

HEW  FRG 8800  SWL  Receiver       510  00 
VHf  Conveners.  Actrve  Antennas  available 

HANDHELDS 

FT  209RH  2m  Hi  ft.ftfi 

FREE  FTS-B  Tone  Encoder  with  FT  2Q9RH 

;]03  2m  HT  w*lti  1  Tp  CALL 

03  220  MH^  Hi  with  tip  MI 

R  703 440  MR*  HT  with  TTF  CALL 
All  accessories  ro  stock 

VHF/UHF 

HEW  FT  270BH  2ffl  45-watt  0  95 

Very  small  mobile  ng 

r*EW  FT  27G0RH  25  watt  499-95 

Dual-band  2m  and  440 


HANDHELDS 

IC  Q2AT  2m  HT.  10  Memories  I  Al  I 

lCO4Al440HT/ToucnKiiic  CAl  I 

ICZM?mHT'Touctiione  19 

C  3 AT  220  MHz  HT/  Toucrilene  ?29  95 

IC  4  AT  440  MHz  HT/TouCJtlwie  229  95 

SWL  RECEIVERS 

R71  Limited  Quantities  594  96 

General  C&veraoe  Recede? 

VHF/UHF 

NEW         D02m/44      ..ids 
IG271H  iiiiJ-w=Jti;'inXCVR  731 

IC27A  2m  compact  mobile  109  9 J 

IC2MH  2  5 -« tali -mode  2m  XCVR  479  9  b 


I-CJ71A  Specurb99  95 

AH  mode  2m  Transceiver 

HF  TRANSCEIVERS 


MFW  IC  WE  HF  XCVFt 


CAM 


CALL 


Witt"  memories.  LCD  scan 


21A  2tAT>  TH  4TA  41AT  CALL 

?Ocm  uirr^comoaci  FM  Transcihfflr 


R  y  2m  759  95 

t\  macules  tor  6m  43€  440  MHz} 

Great  fur  S.it^iie  w. 


ANTENNAS 


TOWERS 


CUSHCRAFT 

A3  3-riBwil  10  J5-20ro  205  00 

emern  1015  20m  i  35 
>t5?GmVer 

.VEFM2mfiorv  00 

■  28  2m  fimgo  Ranger  1  95 

M21 9  2rn  Boomer  gj 

KLM 

KTa4A4-BlemMMQ'i5-Z0m  334  95 

KT34XA fi-elemftnt  10  15'2Qm  479  95 

2m-^X1i-«tementZm  95 

2nvl6LBXl6e*nenr2m  9195 

MOSLEY 

i33-e*eme        :   *«3Beam  265  95 

H3-0fntt"              3m  -  95 

Pio37  7  0amenMO-l5-2OTn 

HUSTLER 

6-STv  i0-80m  vertical  wirn  30m  128  95 

b-BTVta-&0m  Vertical  106.95 

MOBILE  RESON AT 0R5  Standard  Super 

lOand  15  meler           11  ■>•  17  95 

2D  meters                    lb  50  it  .95 

30ajMJ40m«iefS          17  95  25  95 

refers                     19  95  36  95 

HY-GA1N 

THJB>           fQ-l5-2Qm  CALL 

195S  Ef pior*?  14  1  0- 1 5-20m  CALL 
Quit           -m  Jtjwer  wy-£awi  antenna.  & 
•  v  -  gar  free  stiiQDimj  op 

MORE  ANTENNAS 

ft  Isqwtea  'An 

AVAK'ihw  IS1  3G2m9f  I  95 

■SENLP^  ^ag^ognl    3995 

WihtlOUAO  HG  -  95 

BUTTEftttUT  HFfe¥  10-fiOm  Vtot  1 12  95 

1RNUT  HF4ft  ?*te  Beam  1  5b 

f  OR  0 SCAR  fry  C ii  5.1  Wt  &  KI M  CAU 


0 

Unarco-Rohn 


S«H  supporting  lowers: 

■<4C4D  faer  wilh  Base  1MB  DO 

HBX4fl4B'lBflrwiiMBasB  2B4  D  I 

HBX56  56-i«t  with  Base  ib  00 

H  OBi  4  a  Hi  gtierload  wi  ih  Base   24 1 
HDBV48  Hianef  loacw^ri&ase   32500 

Otter  BX    HEX    HWX  rn  %toc* 
Guyed  foldov*r  towers 
■   55a  bfrleef  25G  940  00 

:554  54feer  4iG  IS9I  30 

Ottoer  $tm  #1  yrmtar  smogs 

lt}%  titghBi  wtjst  of  the  Bocktes 

Straight  Sec  1 1  on  5: 

20G  Siraighl  Section  37  95 

55C  Straight  Secti«n  4F 

45G  Slraignt  Secrion  109  DO 

Complete  To  war  Packages     CALL 


Call 

tw  our 

im  prices 


CABLE  BY  SAXTON 

AB?i3MiL5dk  B1   1 

m&f  U  Foam ^5%  Shtdd  Z5VU 

BwireR£rtalor2#lB  6 #22  VH 

Mini  8  95%  Sh«M  1^/H 

CABLEWAVE  HARDLINE  Call 


IC  751  HF  XCVfl/Gfln  Cov  rtCVR  1099  36 
WithPS35in^llen  nw.« 

IC  745  769  9b 

HF  XCVA/Gtn  On  IiCVB 
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Stan  Cibiliseo  W1CV/4 

PO  Box  144524 

Cora/  Cables  FL  33 1 7+A524 


Try  an  Inverted-Psi  Wire 

Get  the  DX  edge  on  80m  with  a 
radiation  angle  that's  almost  too  low! 


Capacitance  hats  have 
always  appealed  to  me, 
especially  with  vertical  an- 
tennas. I  don't  think  we  take 
enough  advantage  of  these 
devices  and  this  is  particu- 
larly true  at  the  lower-fre- 
quency bands  such  as  1.8 
MHz  and  3.5  MHz. 

Some  commercially-man- 
ufactured vertical  antennas 
have  capacitance  hats,  usu- 
ally with  a  radius  of  less  than 
1  foot.  This  is  much  too 
small  to  have  any  effect  ex- 
cept perhaps  at  21  and  28 
MHz.  A  capacitance  hat  can 
actually  be  quite  large  with- 
out producing  any  detrimen- 
tal  effect  on  the  perfor- 
mance  of  an  antenna;  a  0.1- 
wavelength  radius  is  quite 
practical. 

This  article  describes  the 
theory  of  operation  of  an  an- 
tenna that  I  call  the  'in- 
verted psi"  because  of  its 
physical  shape.  The  antenna 


Frequency  (MHz) 
1 .8  {band  edge) 
2.0  (band  edge) 
3.5  {band  edge) 
4.0  {band  edge) 
7*0  {band  edge) 
7.3  (band  edge) 
10.125  (band  center) 
14.0  (band  edge) 
14.35  (band  edge) 
18,118  (band  center)* 
21 .225  (band  center) 
24.94  (band  center) 
28.85  (band  center) 


uses  a  loading  inductor  and 
a  large  capacitance  hat  to 
provide  low-angle  radiation 

for  DX  on  (in  this  case)  the 
80-meter  band.  The  antenna 
is  just  16  feet  high,  but  it  per- 
forms almost  as  well  as  a 
full-sized  quarter-wave- 
length vertical. 

Capacitive  Loading 

A  capacitance  hat  at  the 
end  of  any  antenna  will  re- 
duce the  impedance  at  the 
end,  raising  it  at  the  center. 
The  larger  the  capacitance 
hat,  the  more  pronounced 
this  effect  will  be.  If  the  ca- 
pacitance hat  is  made  too 
large,  the  current  in  the  ra- 
diating portion  of  the  an- 
tenna will  drop  too  much 
and  the  low-angle  radiation 
(in  the  case  of  a  vertical  an- 
tenna) wilf  be  impaired.  But 
this  does  not  happen  to  any 
significant  extent  until  the 
radius  of  the  capacitance 


Radius  (Feet) 
52.0 
46.8 
26.7 
23.4 
13.4 
12.8 

9,24 

6.69 

6.52 

5.17 

4.41 

3.75 

3.24 


hat  exceeds  0.1  electrical 
wavelengths.  At  3.5  MHz, 
this  radius  is  more  than  26 

feet! 

In  general,  the  maximum 
allowable  radius  of  a  capac- 
itance hat,  designated  by  r 
and  denoted  in  feet,  is  equal 
to  93.6/ff  where  f  is  the  fre- 
quency in  megahertz.  Table 
1  shows  the  maximum  al- 
lowable radius  of  a  capaci- 
tance hat  for  various 
amateur  bands  from  18 
through  29.7  MHz,  assuming 
we  can  get  away  with  0.1 
wavelengths. 

You  will  notice,  no  doubt, 
that  no  commercially-made 
antennas  have  capacitance 
hats  this  large. 

Why  use  a  capacitance 
hat  with  a  vertical  antenna? 
Because  it  greatly  increases 
the  effective  height  and  im- 
proves the  performance  ac- 
cordingly. This  is  not  just 
theoretical  speculation;  it  is 
a  practical,  useful  fact  The 
performance  of  the  inverted 
psi  justifies  this  statement. 

Because  of  geographical 


limitations  I  was  able  to  use 
only  two  wires  as  the  capac- 
itance hat  for  my  80-meter 
vertical  antenna.  Ideally  I 
would  have  employed  four 
radial  elements,  but  the  an- 
tenna had  to  be  put  along 
the  edge  of  a  dock  to  take 
advantage  of  a  salt-water 
ground  plane  (If  I  had  put 
any  wires  out  into  the  water 
and  the  authorities  had  no- 
ticed, there  would  have 
been  serious  repercussions.) 

Fig.  1  is  a  schematic  illus- 
tration of  the  80-meter  in- 
verted psi  that  I  constructed 
The  vertical  element  is  a  lit- 
tle less  than  1 6  feet  high.  The 
two  capacitance-hat  wires 
are  about  22  feet  long;  this 
makes  the  antenna  resonant 
at  about  3600  MHz. 

The  antenna  is  also  reso- 
nant as  a  quarter-wave  ra- 
diator at  14  MHz.  The  height 
of  the  vertical  radiator  was 
not  chosen  by  accident.  I 
like  both  20  and  80  meters. 

Antennas  of  this  type  can 
also  be  designed  for  40  or 
160  meters.  Some  years  ago 


a  n 


*  Not  authorized  for  use  as  of  time  of  this  writing. 

Ta6/e  1,  Maximum  capacitance-hat  radius  for  antennas  ac- 
cording frequency,  assuming  0.1  wavelengths  as  the  largest 
tolerable. 
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Fig.  7.  Schematic  illustration  of  the  inverted-psi  design  for 
80  meters. 


I  built  a  10-foot  version  of 
this  antenna  for  40  meters 
and  it  worked  very  well, 
even  with  a  marginal  ground 
system.  (I  do  not  have  the 
real  estate  to  put  up  a  160- 
meter  inverted  psi  —  yet) 

Ideally,  a  capacitance  hat 
would  take  the  form  of  a 
solid  metal  disk  at  the  top  of 
a  vertical  radiator  [Fig.  2).  If 
the  height  of  the  vertical  ra- 
diator is  h  feet  and  radius  of 
the  disk  is  r  feet,  then  the  ef- 
fective height,  h*,  in  feet,  is 
approximately  h  +  2t 

That  is  the  ideal  case.  The 
inverted  psi  is  a  little  less 
than  ideal,  but  the  two  22- 
foot  top-hat  wires  obviously 
increase  the  effective  height 
by  at  least  22  feet.  More 
probably  (I  didn't  have  an 
impedance  bridge  to  pre- 
cisely figure  it  out),  the 
effective  height  is  increased 
by  about  1.5  x  22,  or  33 
feet  Along  with  the  16-foot 
radiator  that  would  result  in 
an  effective  height  of  16  + 
33,  or  49  feet.  Almost  a  full- 
size  quarter-wave  vertical 
antenna! 

The  above  is  a  little  bit 
speculative.  The  real  test  of 
an  antenna  is  not  done  on 
paper,  but  by  putting  it  on 
the  air  and  seeing  how  it 
works. 

I  built  the  antenna  in  a 
couple  of  hours  one  eve- 
ning, had  supper,  fell  asleep, 
woke  up  at  6:00  in  the  morn- 
ing, turned  on  my  receiver, 
and  heard  a  ZL  on  3.507 
MHz.  Promising, 

Grounding 

A  good  ground  system  is 
essential  for  the  perfor- 
mance of  any  Vi-wave  an- 
tenna. An  extensive  radial 
system  should  be  used.  Ide- 
ally, this  would  consist  of  a 
metal  plate  having  a  radius 
of  at  least  an  electrical 
quarter  wavelength  and  ei- 
ther buried  just  beneath  or 
laid  on  top  of  the  ground.  I 
was  fortunate  enough  to  live 
in  a  place  where  this  kind  of 
"super  ground"  was  almost 
provided  to  me  by  nature;  I 
was  staying  in  an  oceanf  ront 
home.  Salt  water  has  con- 


Photo  A.  Top  coil  assembly  for  the  inverted 
psi. 


Photo  B,  This  is  the  base  assembly  used  at 
W1GV/4. 


ductivity  many  times  that  of 
even  the  best  earth. 

I  used  two  30-foot  lengths 
of  tinned  ground  braid  im- 
mersed in  the  salt  water  and 
running  outward  from  the 
antenna  base  in  opposite  di- 
rections (Fig.  3)T  The  tinned 
braid  would  not  carfode  as 
quickly  as  plain  copper,  I  fig- 
ured. This  proved  to  be  true. 
The  braid  was  about  1  cm  in 
width,  and  this  provided 
good  contact  with  the  salt 
water.  A  massive  radial  sys- 
tem was  not  used  and,  as  it 
turned  out.  the  antenna 


worked  very  well  simply  be- 
cause of  the  salt  water.  If 
you  don't  have  access  to  a 
salt-water  ground,  however, 
J  would  recommend  that 
you  install  as  many  radials 
as  possible,  making  them  alt 
as  long  as  possible. 

Construction  of  the 
Top  Loading  Apparatus 

I  used  a  loading  coil  at  the 
top  of  the  antenna  in  con- 
junction with  the  two  22- 
foot  capacitance-hat  wires. 


It  occurred  to  me  that  I 
could  use  a  toroidal  loading 
coil.  I  obtained  a  Palomar 
Engineers  T-200-2  pow- 
dered-iron toroid  core  and 
wound  38  turns  of  heavy,  in- 
sulated wire  on  it  obtaining 
an  inductance  of  1  7  uH. 
(This  value  was  determined 
by  experiment,  but  I  will 
spare  you  the  details  of  the 
painful  story:  "Put  it  up,  take 
it  down,  cut  a  few  turns  off, 
put  it  up,  take  it  down.  .") 
Being  sure  that  the  toroi- 
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Fig,  Z  Ideally,  a  capacitance 
hat  would  take  the  form  of  a 
solid  metal  disk  at  the  top  of 
a  quarter-wave  radiator. 


"v   9RAI0,    50  M 


Fig,  3.  Grounding  scheme  used  at  W1GV/4.  The  salt  water 
proved  to  be  an  excellent  ground  plane, 
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f/g,  4,  Diagram  of  antenna 
construction,  including 
base  assembly.  The  center 
conductor  of  the  feediine  is 
connected  to  the  bottom  of 
the  10 '  section  of  %*  con- 
duit. The  coax  braid  is  con- 
nected  to  the  top  of  the 
lower  1//o,d  sect/on. 


daf  coil  was  large  enough  to 
fit  around  the  vertical  radia- 
tor section  (which  was  %" 
o.d.j,  I  placed  it  there  and  se- 
cured it  with  electrical  tape 
(Photo  A),  The  two  22-foot 
capacitance-hat  wires, 
made  from  uninsulated 
AWG  no  22  tinned  copper 
wire,  were  soldered  to  one 
end  of  the  coil.  The  other 
end  was  wrapped  with  elec- 
trical tape  and  secured  to 
the  vertical  radiator  with  a 
hose  clamp. 

It  is  important  that  the 
coil  be  kept  in  place  and  pre- 
vented from  sliding  down 
the  radiating  element.  The 
hose  clamp  would  be  ade- 
quate for  this  (see  Photo  A), 
but  I  put  a  little  extra  tape 
around  the  vertical  radiator 
for  good  measure.  (You  will 


Frequency  (MHz) 

3.500 
3,525 
3,550 
3.575 
3,600 
3.625 
3,650 
3.675 
3,700 
3,725 
3.750 


Swr 

2.0 

1.8 

1-7 

1.5 

1.4 

1.4 

15 

16 

1.9 

2.1 

2.3 


Table  2.  Measured  swr  val- 
ues for  the  80-meter  in- 
verted psi  at  W1CV/4. 
Center  frequency  was  ap- 
proximately 3.600  MHz. 

notice  from  the  photo  that  I 
also  wrapped  the  toroidal  in- 
ductor with  tape.  This  isn't 
really  necessary.  I  guess  I 
have  a  certain  fondness  for 
black  plastic  tape,) 

The  toroidal  inductor 
might  not  handle  the  maxi- 
mum legal  power  limit,  I 
don't  know  how  much 
power  it  will  take,  although  I 
am  reasonably  sure  it  will 
work  with  several  hundred 
Watts,  I  tested  this  antenna 
(and  used  it  for  general  op- 
eration) with  only  20  Watts 
of  rf  output.  Another  of  my 
loves  is  QRP.  (Do  I  hear 
someone  saying  20  Watts  is 
QROl) 

Construction 

The  parts  list  shows  what 
was  needed  for  the  con- 
struction of  the  inverted  psi 
for  20  and  80  meters  at 
W1CV/4.  I  won't  go  into  a 
lot  of  detail  regarding  the 
construction  since  you  can 
probably  figure  out  how  to 
put  up  a  16-foot  vertical. 
The  important  considera- 
tion is  the  base  mount:  It 
must  provide  good  insula* 
tion  along  with  mechanical 
strength. 

I  did  not  happen  to  have  a 
ready-made  base  mount,  so 
I  was  forced  to  construct  a 
home-brew  one.  The  lower 
section  of  steel  conduit, 
measuring  %  of  an  inch  in  di- 
ameter, was  slipped  over  a 
1^-inch  section  of  conduit 
which  had  been  wrapped 
with  some  plastic  tape  to 
provide  insulation  as  well  as 
a  tight  fit.  The  1^-inch  section 


of  tubing  was  attached  to 
one  of  the  posts  of  the  dock 
and  rested  on  the  bottom  of 
the  canal  in  front  of  the 
house.  Photo  B  shows  the 
base  mount  including  the 
coaxial  feediine. 

Fig.  4  shows  schemati- 
cally how  the  base  mount 
was  put  together.  The  con- 
duit could  be  driven  into  the 
ground,  attached  to  a  fence 
post,  or  anchored  down  in 
any  other  reasonable  way. 
The  main  consideration  is 
that  the  base  of  the  antenna 
be  reasonably  close  to  the 
ground  — within  a  few  feet, 
at  most,  of  the  radial  system 
or  other  ground  plane. 

Mechanical  strength  is 
also  important  with  the  base 
mount.  I  used  steel  conduit 
(not  aluminum  tubing)  for 
this  antenna  because  I 
couldn't  find  any  aluminum 
tubing  at  local  hardware 
stores.  This  proved  to  be  a 
good  thing,  however,  since 
the  Florida  Keys  can  get 
quite  windy  (55  knots  is  not 
unusual)  and  I  was  not  able 
to  guy  this  antenna  because 
of  its  location.  The  antenna 
withstood  55-knot  winds 
without  incident.  For  extra 
strength,  you  might  want  to 
guy  the  antenna  from  the 
top  with  two  pieces  of  twine 
or  nylon  cord  in  addition  to 
the  two  top-hat  wires.  A  well- 
guyed  antenna  of  this  kind 
would  probably  withstand 
hurricane-force  winds,  un- 
less struck  by  a  falling  tree 
branch  or  other  windblown 
object. 

Base-mount  capacitance 
is  not  especially  important 
since  the  feed  point  imped- 
ance of  this  antenna  is  rela- 
tively low.  Several  inches  of 
overlap  can  be  tolerated.  It 
is  important  only  that  water 
be  kept  out  of  the  antenna. 
This  is  ensured  by  plugging 
up  the  top  of  the  vertical  ele- 
ment  with  a  cork,  rubber 
stopper,  plastic  tape,  or 
some  other  waterproof  sub- 
stance. 

Tuning 

This  antenna  will  not 
function  over  the  entire  80m 


band  since  it  is  an  induc- 
tively-loaded antenna  and  is 
physically  shortened.  Be- 
sides, the  80-meter  band  is, 
in  terms  of  percentage,  the 
widest  of  our  high-fre- 
quency bands,  and  even  a 
full-sized  antenna  won't  dis- 
play a  low  standing-wave  ra- 
tio (swr)  over  the  whole 
range  of  frequencies. 

The  inverted  psi,  given  a 
good  ground  plane,  should 
have  a  2:1  swr  bandwidth  of 
150  to  250  kHz  Table  2 
shows  measured  swr  values 
at  W1CV/4,  using  RC-58/U 
coaxial-cable  (52-Ohm) 
feediine.  The  center  fre- 
quency was  chosen  by  trim- 
ming the  two  top-hat  wires  a 
few  inches  at  a  time  Natu- 
rally, I  started  out  by  trim- 
ming off  way  too  much  wire 
and  had  to  splice  some  back 
on  (Murphy  344:24-26). 
Note:  It  is  not  imperative 
that  the  two  top-hat  wires  be 
exactly  the  same  length.  A 
small  difference  will  not 
have  any  effect  on  antenna 
performance. 

The  top-hat  wires  can  be 
brought  down  at  any  angle 
greater  than  about  45  de- 
grees with  respect  to  the  ver- 
tical radiator.  At  W1CV/4, 
the  angle  was  about  60  de- 
grees. You  can  run  them  out 
horizontally  if  you  wish,  but 
don't  bring  them  down  at 
any  angle  sharper  than  that 
at  which  the  ends  of  the  top- 
hat  wires  nearly  touch  the 
ground  — that's  about  45  de- 
grees—and do  not  electri- 
cally connect  the  ends  of 
the  wires  to  anything  metal- 
lic! The  swr  curve  as  well  as 
the  center  frequency  of  the 
antenna  will  depend  to 
some  extent  on  the  angle  at 
which  the  wires  are  brought 
down.  The  bandwidth  will 
also  be  affected  somewhat: 
The  larger  the  angle  (the 
more  nearly  horizontal  the 
wires),  the  greater  the  band- 
width. 

The  information  in  Table 
2  was  obtained  at  W1CV  4 
with  an  intended  center  fre* 
quency  of  3.600  MHz, 
roughly  in  the  middle  of  the 
CW/RTTY/AMTOR  band. 
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For  the  best  buys  in  town  call: 

212925-7000 
Los  Precios  Mas  Bajos  en 

Nueva  York . , . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  S  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs,  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 

ONV  Safety 
belts-in  stock 


Ring  in  the  New  Year 
Wfth  the  best  of  Barry's  New  Gear 

KENWOOD       Antennas 


ICOM] 


IC— R71A,  751,  745,  27A/H,  37A,  47A,  R-7000, 
127A,  271 A/H.  3200A,  471A/H,735 


■    *  1? 


A-S 

Cushcraft 

Hustle* 

METZ 
Mini-Product* 

Mosfey 


msau 

FT-ONE,  FT-980,  FT757GX ,  FRG-8800 
FT'726R,FRG'9600,  FT-270RK  FT-2700RH 


R-600,  FMOQ0.  R-2000,  TS-940S/AT 
TS  430SJR-3600A ,  TR  7950, 
TW4000A.  Kenwood  Service/Repair 
TH21/31/41AT,  TM-211A/         ^^ 
411A  &TS711A/811A 

COMPARE  EXTINGUISHERS 
EXL  5000E  RTTY/AMTOR  TERMINAL 


YAESU  ICOM 

FT-1/2/703R  IC2AT 

FT-2/709R/H  IC02AT 

FTC-1903  IC-04AT 

I 


Land-Mobil*  M  T 
Midland/Standard 
WH»on    Max  an 
re*su  FTC  2203,  FT-4703 

icom  IC-M12  (M»nn«|M700 
Ttmpo  M-1 


VoCom/MiragefDarwa 
Tokyo  Hy-Power 
Amplifiers  & 

5/8 XHT  Gain 
Antennas  IN  STOCK 

m 


SMART  PATCH 

*  510  SA  Will  Pale*  FM 
Transceiver  To  Your  Telephone  Great  Pot 
Telephone  Cans  From  Mobile  To  Base  Simple 
To  Use    1319  95 

PRIVATE  PATCH  Hi  in  stock 

CELLULAR  'PHONES  STOCKED 
FLUKE  77  Multimeter 


Aiinco 
Power  Supplies 


Nye  MBV-A    3  Kilowatt  Tuner 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


£ 


SANTEC 

ST-222/UP 

ST-20T 
Yaesu  FTR-2410,  Wilson        «„„.* 

ICOM  IC  RP  3CH0  (4443  MHzJ  htT 

ICOM  IC-RP  1210  (1.2  GHz) 


Soldering 
Station, 


46  Watts,      $68 

JBC  soldering  line  in  stock. 


Computer    Interfaces 
stocked:     MFJ-1224 

AEA  CP-1,  PKT-1,  DR.DX 
CP-100,  PK-64,  Dr.  QSO, 

Morse  University 


MFJ  Models 

422,  313,  1224  A  941 D 


ALPHA  AMPLIFIERS 


MICROLOG-AIR  I,  Air  Disk, 

KANTRONICS 
UTU  Interface  II, 
Challenger,  Packe!  Comm. 

^_         El  MAC  I 

3-500Z 

5728,  6JS6C 
12BY7A&  ' 
4400A 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


BIRD 
attmeters  & 
Elements 
In  Stock        £ 


Complete  Butternut  Antenna 
Inventory  In  Stock* 


DIGITAL  FREQUENCY  COUNTERS 

TitOt*Y*-  Pro-Corn  Eng-n«ftf>5 

Model  TF-TOCX)     (H  GHz  12QQHH 

0-600  M  Hi  0-1  3  QHl  1296HH 

Long-range  Wireless 
Telephone  lor  e*DOrt  in  stoc* 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Sax  ton  Wire  &  Cable 


MURCH 

Model 
2000  A, 
A-LS,  B 
in  stock 


ooe 


HEIL 

EQUIPMENT 
IN  STOCK 

Jtt  E*  Towers 


Hy-Gain  Towers    | 
&  Antennas,  and 
footers  will  be 
shipped  oNrect  Id 
you  FREE  of   , 
shippmg  cost 

New  TEN-TEC 
2591 HT,  Corsair  llP  Argosy  llt  Century  22 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012, 


N*i##  York  f*itv>*     LARGEST  STOCKING  HAM  DEALER 
nvvv    f  wrH  VIII    »     COMPLETE  REPAIR  LAB  ON  PREMISES 


11  Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday- Friday 9  A.M  to 6:30  PM        Thursday  lo fl  P.M. 
Salurday  &  Sunday  10  AM    to  5  PM,  (Free  Parking) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

iRTfLEX  "Spring  St.  Station  ' 
Subways:    BMT-"Pnnce  St,  Station1' 

IND-l'F"  Tra)n>Bwy>  Station" 

Bus:  Broadway  #6  to  Spring  St. 

Path  —  9rn  St  76th  Airs.  Station, 


Commercial  Equipment 
Stocked:  ICOM.  MAXON. 
Midland.  Standard.  WH- 
son,  Yaesu.  We  serve 
municipalities  busi- 
nesses. Civil  Defense, 
etc  Portables,  mobiles, 
bases    repeaters 


We  Stock:  AEA,  ARRLT  Alpha.  Ameco,  Antenna  Specialists,  Astatic, 
Aslron.  B  &  K.  B  &  W„  Bash,  Bencher.  Bird.  Butternut,  CDE.  CES.  Collins, 
Communications  Spec.  Connectors,  Covercraft,  Cushcratt. 
Daiwa,  Dentron.  Dtgimax,  Drake,  ETO  (Alpha),  Eimac1  Encornm,  Heil> 
Sound,  Henry,  Hustler  (Newtronics),  Hy^Gain,  Icom,  KLM,  Kantronics. 
Larsen,  MCM  (Darwa).  MFJ.  J.W.  Miller,  Mini-Products,  Mirage. 
Neuronics.  Nye  Viking,  Palomar,  RF  Products,  Radio  Amateur  Callbook, 
Robot  Rockwell  Collins,  Saxton,  Shure,  Telex,  Tempo,  Ten-Tec. 
Tokyo  Hi  Power.  Triony*  TUBES,  W2AU,  Waber.  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom.  Vibroplex,  Curtis,  Tri-Ex,  Wacom  D  up  lexers. 
Repeaters,  Phelps  Dodge.   Fanon  Intercoms,  Scanners,  Crystals  ,  Radio 

Publications* 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED  PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED. 
COMMERCIAL  RADIOS  stocked  e.  eenrlcvd  on  premise*. 


Local  *= ^5^i) 
Ham  Club       ^3^>W 

speeches  Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

°*v*n  Export  Orders  Shipped  Immediately.  TELEX  1  2-7670 


Don't  expect  your  swr  curve 
to  be  identical  with  that  in 
the  table  even  if  you  happen 
to  choose  the  same  center 
frequency.  But  if  you  get  re- 
sults that  are  dramatically 
different,  say,  a  minimum 
swr  of  4:1  or  a  bandwidth  of 
only  20  kHz,  then  something 
is  wrong  and  you  should  re- 
check  your  installation 

Performance 

After  the  tuning  and  swr- 
checkrng  phase,  it  was  fi- 
nally time  to  start  operating 
with  the  inverted  psi  As  I 
said,  I  did  some  casual  lis- 
tening at  first  and  heard  aZL 
near  the  bottom  of  the  band. 
I  hadn't  ever  heard  a  ZL  on 
80  meters  before,  although  I 
must  confess  I  hadn't  ever 
tried  that  hard  for  DX  on  this 
band.  I  tried  to  call  him  with 
my  20-Watt  output  but  to 
my  dismay  I  noticed  that  I 
had  neglected  to  plug  my 
keyboard  into  the  transmit- 
ter (Murphy  345:7-8).  By  the 
time  I  had  yanked  the  trans- 
mitter  off  the  shelf  and 


Parts  List 

2      Steel  conduit  or  aluminum  tubing,  ^"o.dM  10  ft.  k>ng* 
1       Steel  conduit  or  aluminum  tubing,  % w  o.d.f  10  ft.  long 

1  Toroid  core,  powdered-iron,  Palomar  Engineers  T-20O2  or 
equivalent,  wound  for  17-uH  inductance 

2  22-foot  lengths  of  wire,  type  not  critical.  AWG  no.  22  to  18 
2      Insulators  for  ends  of  top-hat  wires 

10  Hose  damps  (you  can  never  have  too  many  of  these),  1  *  di- 
ameter. 

1  Roll  of  electrical  tape 

1  Base-mount  apparatus,  constructed  to  your  own  taste 

1  Cork  for  top  of  antenna 

1  Length  of  coaxial  cable,  50-Ohm  preferred 

1  Roll  of  strong  twine  or  nylon  cord  for  securing  top-hat  wires 

1  Long  roll  of  wire  for  radial  system  (if  ground  mount  used) 

1  Ground  rod  (if  earth  ground  used) 

1  Roll  of  heavy  ground  braid  (if  salt-water  ground  used) 

1  Standard  tool  kit 

*One  of  which  is  cut  to  6-foot  length 


plugged  the  keyboard  in,  the 
ZL  was  gone  (Murphy  345:9). 
But  other  opportunities 
would  come  up. 

Several  fairly  distant  sta- 
tions were  worked  with 
good  reports.  A  VE1  gave  me 
a  589;  he  was  in  a  direction 
almost  opposite  the  salt- 
water ground  plane.  Numer- 
ous stateside  and  VE  sta- 
tions were  contacted  with 


ease,  and  they  gave  me  re- 
ports that,  in  most  cases, 
were  as  good  as  or  better 
than  those  f  gave  them.  (I  ad- 
mit to  being  stingy:  "Good 
signals"  are,  I  think,  56, 
right?) 

I  did  not  run  more  than  20 
Watts  of  rf  output  at  any 
time  while  using  this  an- 
tenna. For  one  thing,  I  had 
modified  my  transmitter  so 


that  I  couldn't  even  if  I  was 
tempted;  secondly,  as  I've 
said,  I  like  QRP.  And  there  is 
another  thing  I  have  a  terri- 
ble fear  of  potential  TVI/RFI 
victims  who  swear  a  lot  and 
who  own  guns. 

The  antenna  worked 
quite  well  on  20  meters,  not 
to  my  surprise  since  it  is  a 
full-sized  quarter-wave  ra- 
diator there  If  you  plan  to 
use  this  antenna  on  14  MHz, 
you  should  put  the  base 
mount  as  close  to  the 
ground  plane  as  you  can 
manage.  In  my  case,  it  was  3 
to  5  feet  above  the  level  of 
the  salt  water  (depending  on 
the  tide],  and  hence  the  swr 
was  rather  high  — the  reso- 
nant frequency  being  below 
the  bottom  of  the  band  and, 
moreover,  the  swr  varied  as 
the  tide  went  in  and  out. 
Still,  worldwide  DX  was  no 
problem,  The  antenna 
would  no  doubt  have 
worked  even  better  at  14 
MHz  if  I  had  made  it  a  little 
shorter  to  compensate  for 
the  elevation  of  the  base.B 


26th  Annual 

ROPICAL  HAMBOREE 

FEBRUARY  8-9, 1 986 

EDWARDS  BUILDING,  ARNOLD  BUILDING  AND  COLISEUM 

DADE  COUNTY  YOUTH  FAIR  GROUNDS 

TAMIAMI  PARK,  MIAMI,  FLORIDA 


FREE  PARKING  1 5,000  VEHICLES 

1 000  INDOOR  SWAP  TABLES  W/POWER 

AMATEUR  RADIO  &  ARRL  PROGRAMS 

LICENSE  EXAMS 

QCWA  HOSPITALITY  CORNER 

CONSUMER  ELECTRONIC  DISPLAYS 

SATELLITE  DISH  GARDEN 

HAMBOREE  DEALER  SPECIALS 


300  RV  SPACES  WITH  FULL  HOOKUPS 

200  COMMERCIAL  EXHIBIT  BOOTHS 

DX  FORUM  &  DINNER 

PACKET  RADIO  DEMONSTRATION 

RCA  FL.  SECTION  LUNCHEON 

COMPUTERS  AND  SOFTWARE 

2  DAYS  OF  PROGRAMS  FOR  NON-HAMS 

TRAFFIC  HANDLERS  BREAKFAST 


Registration:  $5.00  Advance . . .  $6.00  Door  (Valid  Both  Days) 

Swap  Tables,  2  Days:  $16.00  Each,  Includes  Power,  Plus  Registration  Ticket 

RV  Parking:  $10.00  Per  Day,  Includes  Water.  Power.  &  Sanitary  Hook-ups 

Hotel  Reservation  Cards  for  Special  Rates  Available  -  Dec.  1  st 

(Advance  Price  Deadline  on  Registration  Tickets,  January  20th) 


MAKE  CHECKS  PAYABLE  TO:  DADE  RADIO  CLUB,  INC..  P.O.  BOX  350045.  MIAMI,  FL  331 35 


4  PAG£  BROCHURE  AVAILABLE  —  DEC.  1st. 


Exhibit  Booth  Information:     Evelyn  D.  Gauzens.  W4WYR,  Chairman 

2780  N.W.  3  Street,  Miami,  FL  33125 


Telephone: 
305-642-4139 
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CORPORATION 


2852  Walnut  Ave.,  Unit  E 
Tustin,  CA  92680 
(714)  832-7770 


Conodxin  Distributor 
fosttom  Industries,  Ltd. 

4511  ChesswoodDr. 

Downsview,  Ontario,  Canada  M3J  2V6 

(416)638-7995 


■ — 


ASTRON  POWER  SUPPLIES 

•  HEAVY  DUTY  •  HIGH  QUALITY  ♦  RUGGED  •  RELIABLE 


INSIDE  VIEW-  RS12A 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  4  continuous  sr«xted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line 
input  Vottage. 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA, 


PERFORMANCE  SPECIFICATIONS 

»  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  138  VOC  ±  0,05  volts 

(Internally  Ad|ustabte:  11-15  VOC) 
■  RIPPLE  Less  than  5mv  peak  to  peak  (lull  load 

&  low  line) 


MODEL  RS50A 


MODEL  RS-50M 


MODEL  VS-50M 


-A  Series 


If"  X   S  '<  RACK  MOUNT  POWf*  SUSHIS 

Continuous 
Model  Duty  (AMPS) 


RM  35A 


?b 


MODEL  RM-35A 


RM-50A  37 

•  SEPARATE  VOLT  &  AMP  METERS 
RM-35M  25 


(AMPS) 

35 
50 

35 
50 


Site  (IN) 

HXWXD 
5%  y  19  ■  12V2 

5V*  «ttxl24« 

5Vi  x  19  X  12% 
5%  x  19  x  12Vt 


Wt.  [lbs. J 

38 

50 

3d 

50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-4A 
RS-7A 
RS-7B 

RS-1QA 
RS-12A 
RS-20A 
RS-35A 
RS-50A 


Continuous 
Duty  (Amps) 

3 

5 
5 

7.5 
9 
16 
25 
37 


ics- 

(Ampi| 

4 

7 

7 

10 
12 
20 
35 

50 


Slz#  (IN) 
HxWXD 

3Y-  x  6Vj  x  9 
33/i  x  6W  x  9 
4x7*4  >  10% 

4x77?x10V4 
4V7  x8x9 
5x9x10'/? 
5x11  x11 

6  x  13V*  x  11 


Shipping 
Wl  (lbs) 

5 
9 

10 

1t 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-3SM 


SwrtchabJe  volt  and  Amp  meter 


MODEL 

RS-12M 
RS-2QM 
RS-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 
18 

25 

37 


ICS' 

(Amps) 

12 
20 
35 
50 


Size  (IN) 
H  xWxD 

AVi  x8x9 

5x9x10Vi 

5x11  x  11 

6  x  13V*  x  11 


Shipping 
Wt  (lbs) 

13 
18 
27 
46 


VS-M  SERIES 


MODEL  VS-20M 


RS-S  SERIES 


MODEL  RS12S 


*  Seperate  volt  and  Amp  Meters 

*  Output  Voltage  adjustable  from  2-15  volts 

*  Current  limrt  adjustable  from  1 .5  amps  to  Full  Load 


MODEL 

VS-20M 

VS-35M 
VS-50M 


Continuous  Duty 
(Amps) 

6  13  BVDC.vHOVDC:#5VOC 

16      9    4 

25    15    7 

3?     22  10 


ICS* 

(Amps) 

@i3.av 

20 

35 
50 


Size  (IN) 
H  x  W  x  D 

5x9x  1QV? 

5x11  x  11 
6x  13  V«  x  11 


Shipping 
Wt  (lbs) 

20 

29 
46 


*  Built  in  speaker 

MODEL 

RS7S 

RS-1DS 
RS-IOUForLTR) 

RS  12S 
RS20S 


Conlmous 
Duty  (Amps) 

5 

7.5 

7.5 

3 

16 


ICS" 

Amps 

7 
10 

10 

12 
20 


Size  (IN) 
HxWxD 

4  k  7^k  10K 
4k7^x  10K 
4-9-13 

4Va  x  ft  x  9 

5x9*  10% 


Shipping 
Wt  (lbs) 

10 
12 
13 
13 
18 


Selcal  and  State  Machines 

WA7NBF  takes  the  mystery  out  of  this  powerful  technique 

with  a  hands-on  selective-calling  project 


Neil  A  Robin  WA7NBF 
21  Canter  Lane 
Sherwood  OR  97740 


The  majority  of  hams 
have  been  exposed  to 
the  popular  VHF/UHF  FM 
equipment  on  the  market  to- 
day. If  you've  purchased 


any,  you'll  more  than  likely 
choose  to  have  the  touch- 
tone™  pad  as  part  of  the 
equipment.  Most  of  us  think 
of  the  pad  as  an  important 
part  of  the  two-meter  envi- 
ronment because  of  the  fre- 
quent availability  of 
autopatch. 

However,  there  are  many 
other  uses  for  the  touchtone 


pad.  One  that  has  been  of 
great  interest  to  me  is  what 
is  commonly  referred  to  as 
Selcal  (selective  catling).  We 
have  several  repeaters  in  Or- 
egon (which  are  on  high 
mountains)  with  wide  cover- 
age and  high  traffic.  I  fre- 
quently like  to  listen  to  these 
repeaters  for  calls  coming 
my  way,  but  don't  1  ike  a  1 1  the 
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fig,  1.  Selcal  schematic. 
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chatter  hour  after  hour  Sel- 
cal will  give  me  the  quiet  I 
want  without  missing  calls 

Here's  how  it  works:  The 
receiving  station  has  its  au- 
dio output  interrupted  by  a 
circuit  which  must  sense  a 
unique  sequence  of  touch- 
tones  sent  from  the  transmit- 
ter before  it  reconnects  the 
audio  to  the  loudspeaker. 
Whoever  is  calling  at  the 
transmitter  must  send  this 
code  before  making  a  voice 
call  The  specific  circuit  that 
senses  these  tones  is  called  a 
dual -tone  multiple-fre- 
quency decoder  (DTMF), 
("DTMF"  is  the  more  techni- 
cal definition  of  the  touch- 
tone  signals.) 

The  integrated  circuits 
that  do  this  task  are  very 
popular  in  the  telephony 
business;  they  are  the  same 
c  ircuits  used  to  sense  the 
dialing  of  your  modern  tele- 
phone. DTMF  was  cleverly 
designed  so  that  it  mini- 
mizes the  chance  of  voice 
operation  "tripping"  the  cir- 
cuit. It  works  on  the  princi- 
ple of  sending  two  very 
precise  audio  tones  over  the 
circuital  the  same  time,  The 
specifications  of  these  tones 
are  held  to  tight  tolerances, 


ff  you  wish  to  monitor  a 
frequency,  then  you  need  to 
place  a  decoder  on  the 
speaker  output  of  your  VHF/ 
UHF  rig  along  with  a  se- 
quence decoder  that  detects 
the  proper  (secret)  keying  se- 
quence. An  outboard  speak- 
er is  then  wired  so  that  only 
when  the  correct  sequence 
i$  received  does  it  get  con- 
nected to  the  receiver  audio. 
All  stations  calling  for  you 
must  use  the  previously-de- 
fined sequence  to  enable 
your  equipment  and  turn  on 
the  speaker 

Once  you  are  done  with 
the  contact,  you  place  the 
decoder  in  service  again  and 
the  speaker  is  disconnected 
so  that  you  remove  all  fur- 
ther audio.  It's  a  great  way 
to  make  life  a  little  easier 
when  you  must  monitor  a  re- 
peater. It's  great  for  husband 
and  wife  teams  (my  XYL  is  a 
ham),  as  you  can  keep  in 
touch  throughout  the  day.  It 
can  also  be  handy  for  emer- 
gency service  teams,  You 
can  use  the  Selcal  concept 
to  call  all  the  members  in 
time  of  need  using  one  com- 
mon Selcal  code  sequence. 

Another  frequent  use  of 
the  touchtone  pad  is  for 
power-controlling  purposes. 
You  may  use  a  sequence  of 
DTMF  tones  to  control  any 
number  of  electrical  devices 
in  your  ham  shack  or  else- 
where. We  truly  have  a  very 
powerful  tool  on  the  front  of 
our  VHF/UHF  hand -helds 
and  mobile  rigs.  The  control- 
ling  capability  is  already 
built  into  the  rig;  all  we  have 
to  do  is  put  it  to  use.  If  you 
let  your  imagination  run 
wild,  it's  amazing  what  you 
can  dream  up  as  possible  ap- 
plications, but  in  order  to 
keep  this  article  short  I  will 
concentrate  only  on  the  im- 
plementation of  Selcal, 

DTMF  Decoder 

The  first  thing  needed  in 
implementing  a  system  is  a 
method  of  decoding  the 
DTMF  signals  at  the  receiver 
audio.  That  is  relatively  easy 
today.  We  have  modern 
VLSI  integrated  circuits 
which  will  do  the  job  su- 


DTMF 
Character 

D 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

• 

# 

A 
B 
C 


Binary 
Output 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 

1111 


Table  1.  Logic  of  simple 
state  machine. 

perbly.  Several  vendors 
have  them  on  the  market. 
The  one  used  here  is  a  set  of 
two  chips,  Mitel  MT8865 
and  MT8860.  The  first  is  a 
DTMF  filter  and  the  second 
is  the  actual  decoder  Mitel 
informs  me  that  this  chip 
pair  now  sells  for  $28  00  in 
single-unit  quantities.  They 
also  have  a  single-chip  ver- 
sion. 

The  schematic  of  how 
they  are  connected  is  shown 
in  Fig.  1 .  The  output  of  Q2  is 
a  simple  4-bit  binary  data 
word  plus  a  strobe  pulse. 
The  strobe,  pin  15,  tells  the 
remaining  circuitry  that  it 
has  received  a  valid  DTMF 
signal  and  it  has  lasted  long 
enough  to  ensure  that  it  is 
not  just  random  noise.  You 
will  notice  in  Table  1  the  bi- 
nary code  that  represents 
each  of  the  unique  DTMF 
codes.  This  particular  chip 
set  decodes  all  16  of  the 
tones.  Many  ham  rigs  have 
provision  for  sending  only 
1 2  codes;  they  leave  off  the 
codes  for  Af  B,  C  and  D.  As 
a  result  of  these  chips,  we 
have  converted  the  tones  re- 
ceived into  a  4-bit  binary 
number.  Not  very  compli- 
cated, is  it? 

Selcal  Security 

To  make  a  Selcal  system 
secure,  it  is  a  good  idea  to 
have  a  long  sequence  of 
characters  to  enable  your 
system.  I  use  a  series  of  four 
which  gives  a  unique  pattern 
that  would  occur  randomly 


GOAL 

IF— 

Input  1  goes  high  (logic  1)  first  and  it  is  followed  by  Input  2 

going  high  white  1  remains  high, 

THEN— 

Enable  output  high  for  one  clock  cycle 


Address 

0000 
0001 
0010 
0011 

0100 


Data  Out 

00 


State  1  {reset  state) 


0110 

0111 

1000 
1001 
1010 
1011 


State  2 


State  3 


Table  Z  Mitel  MT8860  decoder  output. 


only  once  in  65,536  tries.  If 
someone  wanted  to  find  out 
what  code  I'm  using,  it 
would  be  easier  for  them  to 
buy  a  chip  set  and  decode  it 
off  the  air  directly.  Also,  by 
having  several  characters  to 
enable  the  system,  the  prob- 
ability of  false  triggering 
through  voice  patterns  or 
noise  is  greatly  reduced. 

In  the  example,  I  use  an 
enable  sequence  of  2-5-8-0 
and  a  disable  sequence  of  5- 
6-6,  The  normal  method  of 
decoding  a  sequence  is  to 
use  combinational  or  con- 
ventional logic.  This  usually 
takes  the  form  of  a  digital 
comparator,  a  shift  register, 
and  a  matrix  of  switches  to 
set  the  code  required  for 
matching.  This  requires  a 
fair  amount  of  circuitry,  par 
ticularlv  when  you  have  to 
decode  seven  characters  as 
mentioned  above.  An  ele- 
gant method  of  doing  this  is 


called  a  'state  machine" 
and  offers  some  interesting 
advantages.  First,  the  state 
machine  is  implemented 
with  only  two  off-the-shelf 
low-cost  integrated  circuits. 
Many  sequences  can  be  de- 
coded—far more  than  de- 
scribed here  — with  no 
additional  circuitry. 

State  Machine 

The  idea  behind  the  state 
machine  needs  a  little  study 
for  those  who  have  worked 
only  with  combinational 
logic.  First,  most  state  ma- 
chines are  implemented 
with  just  two  components;  a 
PROM  [Programmable  Read 
Only  Memory)  and  a  set  of 
type-D  flip-flops.  They  work 
on  the  principle  of  establish- 
ing well-defined  states  for 
the  logic.  The  states  will  pro* 
gress  from  one  to  the  next 
based  upon  the  program 
that  has  been  burned  into 
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the  PROM,  the  clocking  sig- 
nal, and  the  state  of  the  in- 
put signals.  The  idea  is  well 
known  to  people  who  design 
microprocessors  or  other 
fast  sequential  logic  but  is 
unknown  to  most  electron- 
ics experimenters. 

To  explain  how  a  simple 
state  machine  works,  let's 
refer  to  Fig.  2  and  Table  2, 
First,  assume  that  we  have 
the  design  task  of  imple- 
menting the  logic  statement 
(goal)  outlined  in  the  table. 
Notice  that  this  is  not  a  sim- 
ple AND  gate;  it  demands 
that  the  sequence  of  input  1 
precede  2  by  an  undeter- 
mined amount.  Also,  be 
aware  that  this  logic  is 
clocked  rather  than  dc  in  na- 
ture. For  anything  to  hap- 
pen, the  clock  pulse  must 
occur 

From  this  point  on,  it  is  im- 
portant to  abandon  the  idea 
that  the  clock  must  be  a  pe- 
riodic signal.  Rather  it  will 
be  the  signal  from  our  DTMF 
decoder  that  tells  us  that  a 
valid  code  has  been  re- 
ceived This  is  an  important 
characteristic  that  makes  a 
state  machine  a  good  way  of 
implementing  a  Selcal  cir- 
cuit. The  state  machine  ad- 
vances only  after  we  press  a 
touchtone  key  at  the  trans- 
mitter From  a  timing  point 
of  view,  it  will  be  random. 

Now  assume  that  we  have 
programmed  our  12-ad- 
dresS'by-2-bit  PROM  with 
the  code  shown  in  the  Table 
2  truth  table.  The  reason  for 
this  particular  code  will  be- 
come obvious  shortly.  We 
will  start  with  the  output  of 
the  two  type-D  flip-flops  in 
the  logic  0  state.  Notice  that 
the  output  of  the  flip-flops 
drives  the  two  most-signifi- 
cant bits  of  the  address  to 
the  PROM.  Therefore,  the 
only  possible  addresses  that 
the  PROM  could  take  would 
be  between  0000-0011  bi- 
nary, or  what  is  shown  as 
state  1  in  the  table 

The  lower  most-signifi- 
cant bits  of  the  PROM  ad- 
dress are  tied  to  inputs  1  and 
2,  Hence,  the  state  of  the  in- 
put signals  controls,  in  part, 


'*'  -DENOTES   DTMF  KEY  STRUCK 
CMA&lt    OTM*    CQftE    SEQUENCE  -  ZMQ 
DISABLE  OTMF  CODC   SEQUENCE  ■  364 


Fig.  3.  Selcal  state  program. 


the  PROM  address  If  the 
states  of  the  inputs  are  both 
low,  the  effective  address  of 
the  PROM  will  be 0000.  Now 
notice  that  the  data  word 
out  of  the  PROM  for  that  ad- 
dress is  00.  In  addition,  the 
output  of  the  PROM  is  also 
fed  back  to  the  input  of  the 
D  flip-flops  so  that  when  a 
positive  transition  of  the 
clock  pulse  occurs,  the  two 
most-significant  bits  of  the 
PROM  address  will  be  up- 
dated. 

In  the  example  so  far,  they 
will  be  updated  to  00  since 
that  was  the  output  of  the 
PROM  just  before  the  clock 
pulse.  The  effective  address 
of  the  PROM  remains  0000. 
We  also  can  say  that  the  de- 
vice remains  in  state  1 .  Now 
let's  change  input  1  to  logic 
1.  The  effective  address  is 
now  0001,  but  notice  that 
the  data  word  is  now  01 .  If  a 
clock  pulse  occurs  at  this 
time,  the  new  effective  ad- 
dress will  become  0101  and 
we  will  jump  into  state  2  on 
the  diagram. 

Next,  let's  assume  that  in- 
put 2  goes  high.  The  effec- 
tive address  becomes  0111 
The  data  word  is  10  If  a 
clock  pulse  now  occurs,  we 
will  jump  to  state  3,  While 
the  device  is  in  state  3,  the 
most-significant  bit  of  the 
address  is  set  high.  We  can 
use  this  bit  as  an  output  to 
solve  our  logic  equation. 
Notice  that  it  remains  high 
until  the  next  clock,  which 


then  will  drive  the  circuit 
back  to  state  1  in  all  cases 
since  the  data  word  is  00  for 
every  condition  of  the  input 
lines.  The  next  effective  ad- 
dress must  be  somewhere  in 
state  1 . 

Now  well  go  back  to 
state  2  and  see  what  would 
happen  if  input  2  didn't  go 
high  during  this  state  The  ef- 
fective address  would  be 
0101  and  the  data  word 
would  be  00.  The  next  clock 
pulse  would  load  the  flip- 
flops  with  00  which  would, 
of  course,  drive  the  most-sig- 
nificant address  bits  back  to 
the  statel  condition.  We  see 
that  the  logic  was  not  satis- 
fied and  the  output  was 
never  driven  to  state  3.  It 
should  now  be  clear  that  to 
get  an  output-high  condi- 
tion, the  proper  sequence  of 
events  in  this  particular  goal 
statement  must  be  satisfied. 
If  they  are  not.  the  logic 
forces  you  to  keep  jumping 
back  to  the  reset  state- 
state  1 . 

Many  variations  of  these 
concepts  exist.  It  is  sug- 
gested that  the  reference  at 
the  end  be  used  if  you  wish 
further  information.  One 
common  difference  that 
you  find  on  most  state  ma- 
chines is  that  the  output  usu- 
ally is  taken  from  the  data 
word  directly  In  this  exam- 
ple, it's  easier  to  take  it  from 
the  flip-flops  Most  ma- 
chines are  based  on  this  sim- 
ple idea  of  a  PROM  and  D 


flip-flops  The  great  advan- 
tage is  the  simplicity  of  the 
hardware  and  thus  the  very 
low  cost 

Selcal  or  Bust 

Now  that  we  have  the 
foundation  of  the  concepts, 
let's  put  it  to  practical  use. 
Suppose  that  we  want  to 
build  a  Selcal  circuit  that 
will  activate  our  receiver 
speaker  whenever  the 
DTMF  sequence  of  2-5-8-0 
is  received  and  will  disable  it 
when  5-6-6  is  received.  We 
will  use  a  2716  PROM  (UV 
erasable)  which  can  be  pur* 
chased  for  $2.95,  plus  a 
74LS175  quad-D  flip-flop 
which  is  about  $0.75.  See 
Fig.  1.  The  PROM  is  very 
popular  with  the  computer 
hobbyist  and  has  a  configu- 
ration of  2048  addresses  by  8 
bits.  We  will  use  it  as  if  it 
really  were  only  128  ad- 
dresses by  4  bits.  We  have 
far  more  capability  in  this 
device  than  we  need,  but  on 
the  other  hand  it's  cheap 
and  we  may  want  to  expand 
our  circuit  with  more  exotic 
capabilities  at  a  later  date.  A 
great  place  for  experimen- 
tation. 

The  state  machine  is 
driven  by  the  Mitel 
MT8860-Q2  in  Fig,  1.  The 
output  of  this  chip  follows 
the  truth  table  in  Table  1. 
These  four  bits  will  be  used 
as  the  four  least-significant 
address  bits  of  the  PROM. 
The  next  three  most-signifi- 
cant bits  will  be  derived 
from  the  output  of  the  D 
flip-flops  [3  each).  The  in- 
puts to  the  flip-flops  result 
from  bits  5,  6,  and  7  out  of 
the  PROM  data  word.  Bit  8  is 
also  routed  to  one  of  the 
flip-flops  in  Q3  but  is  used 
for  future  expansion  only. 
Data  output  bits  1  -4  will  not 
be  used  and  are  not  shown. 
(They  could  be  used  as  out- 
puts if  desired.) 

Earlier,  I  mentioned  that 
the  clock  to  a  state  machine 
may  be  from  a  random 
event  Here  well  derive  the 
clock  from  the  strobe  com- 
mand out  of  Q2.  This  signal 
goes  high  when  a  valid 
DTMF  tone  has  been  de 
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tected,  so  it  may  be  some- 
what random  The  relay  to 
connect  the  loudspeaker  is 
driven  off  bit  7  of  the  data 
word.  The  entire  circuit  in- 
cluding the  DTMF  decoder 
requires  only  four  integrated 
circuits. 

The  first  step  in  program- 
ming the  PROM  is  to  intro- 
duce the  concept  of  the 
"state  diagram/'  This  is 
shown  in  Fig.  3.  It  is  much 
like  a  flowchart,  but  we  spe- 
cifically refer  to  each  condi- 
tion as  a  "state"  or  address 
subsection  in  the  PROM.  It 
is  an  excellent  diagram  to 
show  what  happens  when  an 
invalid  code  is  received. 

State  0  (SO)  is  the  reset 
state.  The  only  way  to  ad- 
vance to  state  1  (S1)  is  to  re- 
ceive a  2  in  the  DTMF  code. 
Once  in  state  1,  you  must  re- 
ceive a  DTMF  5  code  to  ad- 
vance to  state  2,  etc.  Notice 
what  happens  if  you  are  in 
state  1  and  something  other 
than  DTMF  5  is  received: 
You  resort  back  to  state  0. 
By  studying  this  diagram, 
you  will  see  that  the  only 
code  sequence  that  will  al- 
low you  to  advance  to  state 
4  will  be  2-5-8-0. 

State  4  is  the  address 
range,  $40-4F  (a  $  ahead  of  a 
number  means  it  is  in  hexa- 
decimal). Bit  7  is  used  as  an 
output  hence  the  speaker  is 
turned  on  In  fact  it  will  re- 
main on  until  the  5-6  se- 
quence occurs,  and  will  be 
unconditionally  off  after  the 
5-6-6  sequence  and  the 
state  diagram  shows  a  return 
to  state  0,  The  PROM  pro- 
gram is  shown  in  the  PROM 
program  listing.  To  change 
to  some  other  sequence  you 
need  only  change  the  pro- 
gram. 

The  listing  is  shown  in 
hexadecimal.  The  PROM 
was  programmed  using  an 
assembler  on  the  Apple  II 
computer  With  only  128  ad- 
dresses needed,  it  could  be 
done  manually.  The  com- 
puter is  handy,  as  it  makes 
the  programming  very  sim- 
ple. If  you  don't  have  a 
PROM  burner  in  your  ham 
shack,  locate  a  fellow  ham 
who  is  into  both  ham  radio 
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Fig.  4.  Dual-sequence  Selcai 


and  computers.  More  than 
likely  it  won't  take  long  to 
find  someone  who  can  help. 
Also  try  the  local  computer 
club. 

The  actual  hexadecimal 
addresses  are  located  on  the 
left-hand  side  of  the  listing. 
Notice  the  state  labels,  SO, 
51,  52,  etc,  after  the  line 
numbers.  They  point  to  the 
beginning  of  the  address 
group  that  represents  that 
particular  state.  Since  IC  Q2 
determines  the  lowest  4  bits 
of  the  effective  PROM  ad- 
dress, each  state  will  have  a 
total  of  16  possible  ad- 
dresses. One  of  the  data 
words  in  each  group  of  16 
will  point  to  the  beginning  of 
the  next  state  if  that  partic- 
ular effective  address  is  cho- 
sen. 

For  example,  assume  you 
are  resting  in  state  1 ,  and  Q2 
sends  a  0001  to  the  PROM. 
This  is  the  equivalent  to  a 
DTMF  1  from  Table  1.  The 
effective  address  will  now 
be  $11,  This  is  true  because 
Q3  must  be  statically  hold- 
ing a  $01  (to  force  it  to  state 
1)  plus  the  0001  code  from 
Q2.  Location  $11  produces, 
from  the  listing,  a  data  word 
of  $00.  When  the  next  clock 
pulse  occurs  from  pin  15  of 
Q2  (which  means  a  valid 
DTMF  tone  is  received),  a 
$00  will  be  loaded  into  Q3 
and  the  PROM  address 


range  will  return  to  the  state 
0  address  range. 

Now  let's  go  back  again 
and  assume  we  are  currently 
resting  in  state  1  and  this 
time  a  DTMF  5  occurs.  This 
puts  0101  into  the  lower  4 
bits  of  the  PROM  and  makes 
the  effective  address  $15 
Now,  at  the  time  of  pin  15 
strobe,  the  data  word  of  $20 
will  be  presented  to  Q3  and 
the  machine  will  go  into 
state  2.  We  are  hence  pro- 
gressing down  the  state  dia- 
gram in  Fig.  3  to  solve  for  the 
unique  combination  of  2-5- 

You  will  notice  that  once 
you  get  to  state  4,  bit  7  of  the 
data  word  will  be  high.  With 
bit  7  connected  to  the  base 
resistor  of  the  2N3904,  the 
relay  will  be  enabled.  This 
relay  controls  the  speaker 
The  relay  will  remain  ena- 
bled until  the  unit  is  either 
manually  reset  by  pressing 
push-button  S1  or  by  send- 
ing the  reset  code  which  will 
cause  the  machine  to  pro- 
gress to  55,  S6r  and  a  return 
to  50 

A  word  about  state  7  is 
needed.  You'll  notice  on  the 
state  diagram  that  we  never 
call  the  state  7  —  so  why  was 
it  coded  into  the  PROM? 
The  PROM  is  hard-wired  so 
that  addressing  bits  9,  10, 
and  11  are  held  at  logic  0. 


That  restricts  the  possible 
addressing  range  to  the  low- 
est 128  addresses,  which  is 
$7F  in  hexadecimal  When 
power  is  applied,  we  want  to 
be  sure  that  the  machine 
comes  up  in  a  recoverable 
state  57  is  a  possible  power- 
up  state  since  it  is  in  the  pos- 
sible address  range.  When  in 
S7,  Q3  will  force  the  PROM 
into  SO  the  next  time  a  signal 
comes  from  pin  15  of  Q2, 
Likewise  all  other  states  can 
be  shown  to  be  recoverable 

Another  way  would  be  to 
cause  a  reset  to  Q3  upon 
power-up.  This  would  al- 
ways guarantee  that  state  0 
was  reached,  but  without 
state  7  there  is  still  the  pos- 
sibility of  a  lockup.  The  best 
solution  is  to  use  both.  I 
didn't  incorporate  an  auto- 
power-up  reset  in  the  circuit 
since  it  self-recovers  if  you 
have  a  power  failure.  The 
manual  reset  push-button, 
S1t  is  used  for  local  reset  in 
the  event  the  caller  did  not 
send  the  reset  sequence,  5- 
6-6. 

Notice  the  jumper  at  pin 
15  of  Q3,  In  this  example, 
the  Q4  address  bit  8  is 
grounded  rather  than  being 
connected  to  pin  15.  This  re- 
stricts the  address  range  as 
mentioned  above  to  128. 
When  this  jumper  is  con- 
nected to  extend  the  ad- 
dressing range  to  256,  it 
represents  the  latched  8th 
bit  of  the  data  word  It  could 
be  used  for  an  additional 
control  circuit.  In  addition, 
the  lower  4  bits  of  the  Q4 
data  word  serve  no  purpose 
in  this  design,  but  could  eas- 
ily be  used  for  additional 
control  circuits.  With  Q3 
being  four  bits  wide,  and  Q2 
supplying  four  bits,  the  max- 
imum address  range  is  256. 

The  PROM  has  a  capacity 
of  2048.  To  extend  the  useful 
range  to  its  maximum  capa- 
bility, some  additional  stor- 
age registers  are  needed. 
This  could  be  done  by  add- 
ing another  74L5175  or  by 
feeding  some  of  the  data 
bits  back  into  the  addressing 
lines,  That  is  beyond  the 
scope  of  this  introductory 
article. 
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*/DTMF  STATE  MACHINE  PRQtf  PROGRAM  #V2*C-N.  ROBIN,  WA7NBF 

* 

iTHE  MITEL  DTMF  DECODER  GIVES  OUTPUTS  FOR  THE 

^FOLLOWING  SEQUENCE  OF  DTMF  TONES — 

*D, 1,2, 3 ,4, 9. 6, 7, 8, 9.0,t, ft, A, 8, C 

♦WHICH  REPRESENTS  *0-*F  AS  SEQUENTIAL  BINARY  ADDRESSES 

* 

ORG   SO0OO 
* 


SO        HEX   00,00,10,00,00,00,00,00 


HEX   00 ,  00 ,  00 ,  00  j,  00  „  00 ,  00 ,  00 


SI         HEX   00 , 00 , 00  p  00f 00 , 20  s 00 , 00 


HE  X   OO , OO , OO , 00 , 00 » 00, 00 , 00 


S2        HEX   OO , 00 , 00 . 00 , 00 . 00 . OO , OO 


HEX   30, 00, OO, OO, 00, 00, 00, OO 


S3        HEX   00,00,00,00,00,00,00,00 


HEX   00, OO, 40, OO, OO, 00, 00, 00 


54        HEX   40. 40, 40, 40, 40, SO, 40, 40 


HE  t       40, 40, 40, 40, 40, 40, 40, 40 


S5        HEX   40,40,40,40,40,40,60,40 


HEX   40, 40, 40, 40, 40, 40. 40 , 40 


S6        HEX   40,40,40,40,40,40,00,40 


HEX   40, 40, 40, 40, 40, 40, 40, 40 

♦STATE  S7  IB  NOT  USED  BUT  STILL  MUST  BE  INCLUDED  FOR 
IPGWER  UP  INITIALIZING. 


S7 


Construction 

The  crystal  shown  in  the 
diagram  for  Q1  is  a  standard 
low-cost  TV  sub-carrier  type, 
The  ICs  use  different  sock- 
ets: two  with  16  pins,  one 
with  18  pins,  and  one  with  24 
pins  for  the  271 6,  Al  I  of  these 
parts  should  be  easy  to  ob- 
tain by  mail  order  or  any 
store  that  caters  to  the  com- 
puter hobbyist.  The  silicon 
diodes  can  be  any  general- 
purpose  small-signal  type, 
and  the  capacitors  are  not 
critical 

The  relay  was  found  in  my 
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HEX      00*  00, 00, 00, 00f  00, 00, 00 
HEX      00, OO, OO, 00, 00f 00.00*00 

PROM  program  listing 

junk  box,  but  any  type  that  is 
compatible  with  the  power 
supply  and  the  driver  transis- 
tor will  work.  The  actual  cir- 
cuitry uses  only  +5  volts. 
Since  my  receiver  runs  off 
+ 1 3.5  volts,  I  chose  to  power 
the  unit  with  a  packaged  +5- 
volt  regulator,  the  MC7805C. 
It  costs  about  $0.95  The  lay- 
out is  noncritical,  but  some 
care  should  betaken  to  avoid 
static  in  handling  the  IC  de- 
vices. It  is  recommended  that 
a  metal  box  be  used  for  an  ert- 
closure  since  strong  rf  fields 
in  the  immediate  vicinity  can 
cause  erratic  operation.  Use 
shielded  audio  input  lines, 

uaryt  1986 


and  be  sure  that  the  power 
leads  have  rf  bypassing. 

Although  this  unit  uses 
only  four  ICs,  Mitel  now  has 
a  single-chip  DTMF  decoder, 
the  MT8870,  which  sells  for 
about  $20  00  and  could  re* 
duce  the  count  to  three  de- 
vices, I've  not  experimented 
with  it.  (The  West  Coast 
sales  office  can  be  reached 
at(408)-249-2111.) 

Emergency  Calling 

An  important  additional 
feature  that  could  be  de- 
signed into  the  PROM  pro- 
gram is  a  dual-access  code. 
The  first  would  be  your  own 


private  sequence  such  as  2- 
5-8-0,  and  the  second 
would  be  common  to  all 
your  members,  say  1-2-4-3 
Fig.  4  shows  the  state  dia- 
gram of  this  hypothetical 
example  Whenever  a  se- 
quence of  1-2-4-3  is  re- 
ceived, all  members  of  your 
organization  would  have 
their  Selcal  circuit  acti- 
vated. Whenever  the  2-5-8- 
0  is  sent,  you  would  be  the 
only  one  to  have  your  sys- 
tem enabled.  This  is  a  pow- 
erful way  to  organize  an 
emergency  services  netf  for 
example  Reset  would  occur 
manually. 

Disadvantages 

Although  the  state  ma- 
chine is  very  cheap  to  repro- 
duce, it  suffers  when  you 
change  to  a  new  coding  se- 
quence since  you  must  burn 
a  new  PROM.  I  personally 
don't  consider  this  a  probh 
lem  because  I  have  equip- 
ment handy  to  do  the  job. 
Many  people  may  not  At 
first  you  may  think  of  it  as 
complicated,  but  it  just 
takes  getting  used  to  think- 
ing in  terms  of  state-machine 
implementations  instead  of 
conventional  logic.  You'll  be 
happy  later  because  of  sim- 
pler circuits  and  greater  re- 
liability. The  state  machine 
is  more  familiar  to  computer 
types  rather  than  old-time  rf 
guys,  but  on  the  other  hand, 
this  may  be  a  good  way  to 
learn. 

Operation 

A  few  things  have  been 
noted  in  the  use  of  the  cir- 
cuit. First,  it's  always  a  good 
idea  to  start  the  DTMF  se- 
quence with  some  unused 
key.  In  the  above  example, 
this  could  be  "#".  The  se- 
quence  then  would  be:  #-2- 
5-8-0,  The  reason  is  that 
noise  may  have  taken  the 
state  machine  to  state  1  or  2. 
Any  non-valid  key  will  drive 
the  state  back  to  0.  From 
that  point  on,  you  know  the 
proper  sequence  to  follow. 
This  helps  ensure  that  you 
start  out  in  a  reset  state. 

The  second  observation  is 
that  if  you  have  reached 
state  4,  you  cannot  get  back 


•  TECHNICAL  FORUMS 

•  ARRLAND  FCC  FORUMS 

•  GIANT  3-DAY  FLEA  MARKET 

Starting  Noon  Friday 

All  Day  Saturday  and  Sunday 

•  LICENSE  EXAMINATIONS 

•  NEW  PRODUCTS  AND  EXHIBITS 

•  GRAND  BANQUET 

•  ALTERNATIVE  ACTIVITIES 
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•  CW  PROFICIENCY  AWARDS 
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ADMISSION 

S8  m  advance.  $10  at  door. 
(Valid  for  all  3  days) 

BANQUET 
$14  In  advance,  $16  at  door 

FLEA  MARKET  SPACE 

$20  in  advance. 
(Valid  for  all  3  days) 

Checks  for  advance  registration  to 

Dayton  HAMVENT10N 
Box  2205.  Dayton.  OH  45401 

Registration  processing 
starts  Jan.  1.  1386. 

(Admission  tickets  must  be  ordered 
with  Flea  Market  spaces,} 


April  25,  26,  27f  1986 

Hara  Arena  and  Exhibition  Center 


Dayton,  Ohio 


Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  internationally 
famous  Dayton  HAMVENTION. 

Seating  will  be  limited  for  Grand  Banquet  and  Entertainment  on  Saturday 
evening  so  please  make  reservations  early 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  brochure  in 
January.  If  not  write  Box  44 1  Dayton.  OH  45401, 

Nominations  ane  requested  for  Radio  Amateur  of  the  Year  and  Special  Achieve- 
ment Awards.  Nomination  forms  are  available  from  Awards  Chairman,  Box  44. 
Dayton,  OH  45401. 

For  motel  rates  and  reservations  write  to  Hamvention  Housing.  1980  Kettering 
Tower.  Dayton.  OH  45423-1980.  Housing  information  phone,  (513)  223-2612. 
NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 

All  other  inquiries  write  Box 44.  Dayton,  OH  45401  or  phone  (513}  433-7720. 

ALL  Flea  Market  spaces  will  be  sold  in  advance  ONLY.  NO  spaces  sold  at  gate. 
Entrance  for  set-up  available  starting  Wednesday.  Special  Flea  Market  telephone 
(513)  223-0923. 

Bring  your  family  and  enjoy  a  great  weekend  in  Dayton. 

Sponsored  by  the  Dayton  Amateur  Radio  Association.  Inc. 
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Call 


Free  800-221.0860 

Tubes 


3-400Z $85.00 

7360 $13.75 

3-500Z 85.00 

6550A 7.50 

4-400A 80.00 

8072 125.00 

4CX250B 59.00 
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8908 14.50 

Semiconductors 

MRF  245/SD1416.S30.00 

MRF  644   $23.95 

MRF  454 18.95 

SD1088 19.95 

MRF  455 13.95 

2N3055 75 

2N6084 12.50 

RF  Connectors 

PL259 10/S4.95 

M358.  .  ., .  -2.50  ea. 

PL258 10/8.95 

M359. *..*....•  1  75  ea. 

UG175/176 10/1.60 

Type  "N"  Twist  on 

UG255/U 2.50  ea. 

(RGS/u) $4.75  ea. 

UG273/U 2.25   ea. 

Minimum  Order  $25.00 

- .      Allow  $3.00 

min.  for  UPS  charges 

CeCo 


COMMUNICATIONS,  Inc. 

2115  Avenue  X  Brooklyn.  NY  112J5 

SERVING  THf  INDUSTRY  SiNCf   T9??  Phone  (718)  646*6300 

Cat*  CFCO  for  Your  CC IV  5ecuntv  And  Color  Product/on  ReQuitemenrs 


AMATEUR  TELEVISION 


KPA51  WATT70  CM  ATV TRANSMITTER  BOARD 

■  APPLICATIONS:  Cordless  portable  TV  camera  for  races  *  other  public  service 
events,  remote  VCR,  etc.  Remote  conlrol  of  R7C  airplanes  or  retools.  Show  home 
video  tapes,  computer  programs,  repeat  SSTV  to  locaJ  ATVors  DX  depends  on 
antennas  and  terrain  ryp  1  to  40  miles 

*  FULL  COLOR  VIDEO  &  SOUND  on  one  Small  3  25*4    board 

*  RUNS  ON  EXTERNAL  1 1S  VDC  a!  300  ma  supply  or  battery 

*  TUNED  WITH  ONE  CRYSTAL  on  426  25  4340  or  439  25  BHZ, 

*  2  AUDIO  INPUTS  for  a  Jow  Z  dynamic  and  line  Sevei  audio  input  found  in  mosi 
portable  color  cameras  VCRs  or  home  computers 

*  APPLICATION  NOTES  S  schematic  supplied  lor  typical  external  connections 
packaging,  and  system  operation 

*  PRtCE  ONLY  $159  delivered  via  UPS  surface  In  the  USA,  Technician  etas* 
amati.-in  ii.  ense  or  higher  required  lor  purchase  and  operation 

WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  A  TV  set  with  a 
TVC-2  o*  TVC-4  420-450  mHz  to  channel  3  dow  neon  verier  70  cm  nn Jen r*a. and  coa* 
cable  to  receive  Package  up  ihe  KPA5  add  12  lo  14  vdc  antenna,  and  any  TV 
camera  VCR  or  computer  wt\t\  a  composrie  v*deo  output  S»mp4*  eh"? 

CALL  OR  WRITE  FOR  OUR  COMPLETE  CATALOG  4  more  rnfo  o*  atv 
downconverters,  antennas,  cameras,  etci,  of  who  is  on  rn  your  area. 

TERMS  Visa,  Mastercard  of  cash  only  UPS  COD  by  telephone  nr  mail  Telephone 
orders  &  postal  MO  usually  shipped  within  2  days,  jN  other  checks  must  ciear  belorc 
shipment  Transmitting  equipment  scld  only  to  licensed  amateurs  verified  m  1984 
Caflbooh  Calif  include  sates  tax 

(818)  447-4565  rrvf  8am-6pm  pst. 

PX.  ELECTRONICS 

Tom  W60RG       Marvann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


to  state  0  without  sending 
cancel  code  5-6-6  or  hitting 
the  reset  push-button.  Here 
again,  use  an  unused  key 
first  before  you  send  the  5- 
6-6,  e.g.,  #-5-6-6.  This  will 
force  the  machine  back  to 
state  4  before  you  send  the 
correct  sequence  to  reset 
the  circuit 

If  you  intend  to  use  this 
device  through  a  repeater 
be  sure  to  get  permission 
from  the  control  operator. 
Give  him  your  access  code, 
out  of  courtesy  If  he's 
aware  of  the  code  you're  us- 
ing he  can  tell  you  if  you 
have  selected  any  sequence 
that  could  cause  problems 
with  the  repeater-control 
system.  This  is  particularly 
true  when  using  a  random 
reset  code.  One  that  I  al- 
ways  try  to  avoid  is  the  "*". 
Many  repeaters  begin  their 
autopatch  operation  with  an 
asterisk. 

I've  checked  with  the  FCC 
as  to  the  acceptability  of  us- 
ing the  described  concept 
and  they  see  no  problem.  If 


you're  considering  using  the 
DTMF  tones  for  controlling 
electrical  circuits,  check 
with  the  amateur  rules  as  to 
acceptance. 

Another  operational  ap- 
proach seems  to  be  to  leave 
the  squelch  open  when  the 
Selcal  is  enabled  so  that 
when  you  do  hear  the  re- 
ceiver hissing  noise,  even  if 
you  were  out  of  the  room, 
you  know  that  someone  has 
tried  to  call.  When  you  at- 
tach the  Selcal  to  your  rig, 
the  local  built-in  speaker 
should  automatically  be  dis- 
connected. All  rigs  I've  seen 
work  in  this  fashion  so  you 
shouldn't  have  any  mod  if  i* 
cations  to  make  to  your  ra- 
dio equipment. 

There  are  many  variations 
to  the  above  circuit  Let  your 
imagination  flow  and  let  me 
know  all  the  good  ideas  that 
result,  Happy  SelcallinglB 

Reference:  Designing  Logic 
Systems  Using  State  Machines, 
Christopher  R.  Claire,  McGraw- 
Hill  Book  Co. 
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BARKER  &  WILLIAMSON ! 


1.8  -  30  MHz.  Continuous  Coverage  Antenna 
for  Commercial  and  Amateur  Service 


Model  AC  1.8  -30 

The  AC  1 ,8  -  30  Antenna  uses  only 
80  feet  horizontally,  and,  when 
space  is  limited,  can  be  short- 
ened even  further  with  only 
slight  ioss  of  radiation  J^ 

efficiency,  &^ 

U.S.  Patent 
4511,898 


SWR  Maximum  2:1,  1-4:1  Average 
•  Handles  1  KW  input  ICAS 

Can  be  installed  in  approximately 
80  feet  of  space 
•  Higher  power  models  available 


BALUN 
-DIRECT COAX  FEED 


W 


(contact  factory) 


25  to  35 

FT.  HIGH 


149 


BALANCING 
NETWORK 


SHIPPING  AND  HANDLING 
ADD  $4.00 


80  FT 


BARKER  ft  WILLIAMSON      ^  ouR  products  made  in  usa 

Quality  Communication  Products  Since  1932 

At  your  Distributors  write  or  call,  10  Canal  Street.  Bmtot  PA    19007 

(215)  788-5581 
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EDGE 
CONNECTORS 

ALL  ARE  1.56   SPACING- 

riiiirsJtimtlM&R 

22/44 £DGE  CONNECTOR 
PC  9Eyl»  $2  00  each 

10  lor  tia.oo 

22)M  EDGE  CONNECTOR 
snider  lug  style        12.50   each 
21^54  EDGE  CONNECTOR 

PC  alyl*  *2,&0eacK 

10  tof  122.00 

36.72  EDGF  CONNECTOR 
PC  style  S3  00  each 

43  86  EDGE  CONNECTOR 
PC   i  I  We  S*50eatfc 

TRANSISTORS 
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■        r 
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SOUND 
AND  VIDEO  MODULATOR 
FOR  T.I.  COMPUTER 


Tl  #  UM1 381-1   Des'gnetf  Tor  use  *ith  T I  zam- 
r^terv  Can  d#  used  with  video  SOuJe£h  Bu-u-iri 
AyB  swrseft  Channel  3  or  4  seiectia"  switch 
Operate  on  12  vdc  Hook-up  diagram  included 

$1000  EACH 


2N70C 

2N2222A 

PNJ3J?* 

2N29Q4 

2*7904 

2N2905 

WJ29S5 

2N3«? 

PUD  10*40 

TIP  12T 

Tl^lJS 


4  10- ST- 00 

ar&rti  oo 

4  far  ST  00 

3  fSHT  $1.00 

> tor $100 

3  for  $1-00 
SI  50 

11  00 

51.00 

75* 

7$* 


SPEC/41S  OF  THE 
MONTH 

ALL  V*  WATT  RESISTORS 

L000  pc  5  of  erne  v&  1 1  '  $  7  &0 

ALL  ^  WATT  RESISTORS 

j  pc^  of  5 '9'-  5-0 

1  AMP  50  VOLT  DIODES 

100  for  $4,50 
2000  for  $30  00 

D  STYLE  CONNECTORS 

10  for  f  1100 
100  (or  $100,00 

0625S0CiCn         LO  for  $12  50 
100  for  $110-00 

SOLDER  TAIL  LC, 
SOCKETS 

-IN  10  lor  $2  50 

100  for  $22  00 
1000  for  $200  00 


SUM  LINE 
COOLING  FAN 


EiM$#99xWie2lo* 

no^e  ran  Measures 
3%i   sgutfre  *  t   deep 
JTctm  23  db  l?0Crpm 

SPECJAL  PRICE  $12.50  #*cri 


8  RA.  SPEAKER 


C.T.S   Model  BB3079 
8  Ohms  coil 
3  0  a?  lerntemagn^i 
Typical  response  range 

100-  10. ODD  hi 
Power  iaiing  1 5  walls  mix 

Drilled  to  maun  I  Ine 
matching  transformers 


$5,00  each 

CASE  OF 
9  SPEAKERS 
$32  OQ 


2K 10  TURN 

MULT  1-TURN  POT 
~»        SPtCmOL 
-*    *  MOO  £34- 7 1 6! 

IS  00 EACH 


SOUD  STATE 
BUZZER 


Star  *SMB-06L 
6vdc 

TTLoompaaAat 
$1  OOMcfi 
10  rot  $9  00 


±  12  Vdc  or  24Vdc  POWER  SUPPLY 


DELTJION  W0OCI.  QDlZ/l^J  7 
Dual  plica  #rvd  mmui  2  2 Voc  open 
frame  pc*f-  Uipptf  Can  be  used  as 

WtfC®  I  5  imp.  INPUT  eiiher 
U5Wtt:o*?30Var 
Fully  reflated  computer  grade  supply 
7*i4^-i?r 


112  50  each 


10  for  $110.00 


•SPECIAL  PRICE* 
DUALL.E.D,  DISPLAYS 


Wj 


1 


>SPiCtAL  PRICE 
TRANSISTOR 

'569  I  ->ft 

•  i  vstor 
100  for  $8  00 
1000  for  % 60  00 
LAhCt  QUANTITIES 
I  LADLE 


CASSETTE  MIKE 


.:--'-' 


^ 


TRANSFORMERS 


120  voir 

pnrrmnws 


5.6  *ollt 
6  volt*  ® 1 
12  w.c.l.  Cft 
IS  volit  (fr- 
ig vollt  ia 

24  <t,c  I 
2  a  ntc  i 

Mvti 


)  750  ma 
SO  mn 

200  ma 
650  ma, 
1  amp 
200  ma. 
400  m* 
15  amps 
2*mpi 


$300 
11.25 
S2.00 
$3  50 
$4  SO 
$250 
$3  OO 
$2000 
$500 


WALL 
TRANSFORMERS 


aflpajo&rectty 

«ito  120  vac 

cvtfei 


70  m» 
500  mm. 

750  m* 
500  ma 
12  i  VAC  £  265  m  a 
24ua£«l50m* 


S2  00 
S3- 50 

se  50 

S5  O0 

$3O0 
13  00 


MULT!  VOLTAGE  tj,  S00  ma 
3.4\,.«.7'j9orl2VDC      J7 


MINI-BOX 

Pomona  *2l04 
S1.D0EACH 


♦>avy  dutybiac* 
pnanciit  c"qri.t  bo*  wiifi  cover  and 
screws  2H  x  r  r  X 


FUSES 


3 


3AG  (AGO  SIZE 

.  5  6  AMP 
GMA  SIZE  CSrV^-JI 

&  of  Any  ONE  amperage  75c 


Dynampc  cassafte  mik*  *rjh 
JLSFnm  plufcand  on/olT  s*  I 
SI. 50  EACH       10  FOR  $13  50 

TWIST-LOCK 
CONNECTOR 


Same  esSwitchcralt  *12Cl5M 
5  conductor  m  hne  plug  and  chasms 
mouni  |acK.  Twist-froe*.  s.^yN? 

S2  50/SET 


LINE  CORDS 


TWO  vVJRE 

6  16/2  SPT-i  rial     a  lor  $1  00 

6  lB/2SPT-2ftar 

6  16,-2  SJT  round    Sl-25nc*i 

THREE  WIRE 

6  18 '3  ria?  $1,54*Kh 

S  IS  3  rrxirjo         S2.00eatn 
8  lO^nund        S4.00aach 


COMPUTER 

GRADE 
CAPACITORS 

2,000  mfd,  200  VDC 

i  I .    DIA    «  5    HIGH 

3.600  mfd- 40  VDC 

I'U'DlA.Tca^'  HIGH 

6,400  mid.  60  VDC 

1  '.i    DIA  x4  '*    HIGH 

SjOOmfd.SOVDC 

Hh    DIA   Jt4'.-J    HIGH 

31,000  mfd.  15  VDC 

\W  DIA   K.4'  Ni.riH 

72,000  mfd.  15  VDC 

2    DIA  R44T  HFGH 

185,000  mfd.fi  VOC 
ZVt  DIA  r  4^'  high 


Tl  SWITCHING  POWER  SUPPLY 


Compact,  wen  regiMaied  ^^ncrw^ 
destgoed  io  po*fir  %*•*  amTume 
BQiipmer't 

INR/T     t4  -  a  vac  @>  lamp 
OUTRJT   -12¥«r»3£0rtia 
•    5  voc  @  i  2  aff* 
—  5  vdc  @  200  ma 
SIZE  *M  **  *  *  r«  hgh 


$5  00 


13.8  VDC  REGULATED  POWER  SUPPLY 


Thase  ara  «*o  state  ' ufl>  r^guaion  1 3  8  wdc 
powarauppaas  Both  feature ',  0Ox=  so<^  «taie 
conifrucror  ruMpnXectKin.andL  E  D  powai 
inocalc*  U  L  irsled 


^-^? 


2  amp  con  1 1  an  i .  a  ump  surge 

3  amp  com  I  ant.  5  amp  surge 


$11  00  each 
S25  00 each 


D,C,  CONVERTER 


Designed  io  provide  at  testily 
gdc  &  240  ma  from  a  ballery 
suppTy  Df  3.5  10  6  25  volts 

?.:..  *iy,t*t'v 

SI. 50  each 


7  CONDUCTOR 
RIBBON  CABLE 


Spectra  -5 1  rip  red  marker  strip. 
2fl  ga  stranded  wire 

55,00  per  100  roll 


RELAYS 

10  AMP  SOLID  STATE 


Man  6*40  orange  c  c    7 5c each 
FNO-5l4flreo  c  C  7St«ach 

DL  527JW3  ta  75c»cft 


CONTRCL   3    35  «Hr 

■'^O  140  wat  10  amp 
51 U   ?H*  i  V  «  *h" 


$ 9. 50  EACH      10  FOR  $90. 00 

ULTFIA-MlNIA"RJflE 

5  VDC  RELAY 

Fijft*u  *  ,  __ 

ffifl2t1MED005M» 
HtfiiansrtiviiY 
CO*    t?tJomi5 
CONTACTS    lamp 
MOtfVS  1  14  pin  PIP  $QCk«t 

$12  5  each  lOfofSTQOO 

MINIATURE 

6  VDC  RELAY 

An>nat#H5D-6V 
Super  Srnati 
SPDTrvtay 
QOajcotoaJi 
coniac  is  rated 

lamp@3avdc  HtgMysenaitwe. 

r  T  L  direci  drive  po35*bfe  1 20  ohm 

COll 

Op^jfaie  Tram  4.3-6  vdc. 
COIL    120  ohms  $1. 50  each 

1  V\r*  '  "■     '■   •'■■      10  for  $13.50 


13  VDC  RELAY 

CONTACTS    S.PNC 
10  amp  @  T20  vac 
Fnt'fci./c'boiil  to 
open  con!  &ct. . 
COIL    13  vdc  650  ohm  & 


SPECIAL  PRICE  ST,C 

4PDT  RELAY 

U  pen  KH  style 

lampcomacts 

USED  Out  luty 

1*MM  $1,70  udi 

Spaafvooa  voftage  desved 

Erltw  2*  irt*c  ot  1K3  vac 

LARGE  OUfcNTrTfES  AVAILABLE 

SOCKETS  FOR  KM  RELAV 
75C««crt 

RECHARGEABLE 

N I -CAD  BATTERIES 


Qh«ah  7*flflmBnTL.E.Q,read- 


mir 


56 

outs  Mouniin24  pin  DIP 
socket  t. 


3Va    SPEAKER 


CASSETTE 
MECHANISM 


:• 


$2  50tatf>  10  tor  $20  00 


SPRING  LEVER 
TERMINALS 

T*oco*c* 

codW 

lermmaisi  on  a 

5 1  urdy  2  *+   ■ 

3V,   Oakaltle 

piaia 

Great  For  ipaahtr  aoclosures  or 

E»*er  supplin 

75C  EACH       I0fof$6  0O 


« 


New  s^areo casket te  ma6mr 
lacftidei  racoaa  panftaaei  w 
m  r-*ac^  2-i?vOC«noiori 
d»n«DeKTs  pUkers  3-17VOC 

scianoids  p-Tci«^e*'v  i*noir9* 
— -  -^an«al  ovts    1  ri#w  c  1 
used  cr.  ctne*  c^"en»  pnooe1 
dec«s  aou^-j  com «»e*#i  bmav 
our  seamrj  pr<*  J  purcnawd 
SOparalsiy  Bu*a  ^our  o^m  #jd<3 
or  Oala  necx»3ef  or  uta  *&  %£,.-. 
parr^  My, 

S7 50  EACH     2FORS12  5Q 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  RATE0  5  ArVJPS  @  125  VAC 


S.RD.T 

{on-ofi} 

PC  atyr* 
non- threaded1 
bushing, 
75*  each 

10fOF  S7  00 

S.RD.T. 
(on-off-on) 

PC    ityle 

nor*  mreaded 

OuShmg 
75t  each 
10  for $7  00 


S.RD.T. 

(on-onj 

Solder  lug 
lorminals 
$1.00  each 
10  for  55.00 
100  for  $80. 00 

S.RD.T. 

(on-on) 

PC  lugs 
Itueaoeo 
bushing 
$1  00  each 
10  for  $9.00 
TOO  lor  $50-00 


r:i 


SJRD.T. 
(on-oft*on) 

Solder  iu>i 
lerminalB 
51.00  each 
10  tor  $9  00 

lOOiDrSBD.DD 


D.RDT. 
(on-on) 

Solder  tug: 

terrrunalik 
S2  00  P9tn 
10  for $19  00 
100  for  $  t  B0  00 


C5 


AAA  SI2E  1  25V  SOOrsAr-  $1  S5 
AA  SIZE  1  25V  SOOmAH  fi  85 
AA  villi  solder  tad  $2.00 

C  SIZE  L2*  L2O0mA«  $3  50 
O-SIIE      [2V:200mAH    S3. 50 

UNIVERSAL  CHARGER 


Wim-hnrK*'4AA.C.  D.  or  AAA 
ni-cads  or  one  9  vo\t  111-tad  at 
i.iim  :m.M 
$11.00  per  charger 


STANDARD  JUMBO 
DIFFUSED  TV  2 

RED  10  tor  11  SO 

100  for  $13  00 

OREEN         10  for  $2.00 
100  tor  H70O 

YELLOW         10  TOr  $2.00 

10O!of  S1700 

^     FLASHER  LED 

5  vofl  opatabon 

red  jumOO  T  1  *» 

5'/e   $100  each 

Bl  POLAR 
lumbo  T  1  %  six* 

2  for  St  70 


LED  HOLDERS 

Two  piece  noldp' 

fDTiumboLED 
lOlQrr55t 


8 


tGOlarSSOQ 


CLEAR  CLIPLITE 
LED  HOLDEH 

MakeLEDahincy     m 
indicator  Clear  p 

4  lor  SI. 00  * 


CI 


'-'   '    Tar  * 


ftU  CLECTROniCS 


LOS  ANGELES,  CA  STORE 
905  S  Vermont  Ave. 
213  300-BOOO 

VAN  NUYS,  CA  STORE 
6228  Sepulveda  Btvd- 
31 6  997- 1 606 


"When  You  Buy,  Say  73 


MAIL  ORDERS  TO; 

P.O.  SOX  20405 

Los  Angeles,  CA  90005 

TWX  -  510101016a  ALL  ELECTRONIC 
EASYLINK  MBX  -  62837748 


TOLL  FREE  ORDERS  ONLY  QUANTITIES  LIMITED 

1  B00  826-5432  MINIMUM  ORDER  $10.00 

(ORDER  ONLY)  USA:  $3.00  SHIPPING 
(IN  CALIFORNIA:  1-a0Q-25fi-66o&v  FOREIGN  ORDERS: 
ALASKA,  HAWAII.  INCLUOING  SUFFICIENT 

OR  INFORMATION  SHIPPING 

(213,360-BOOO  NOC-O-D,!  CALtF  RES.  ADD61  i% 


D^S.T.  LIGHTED 

ROCKER  SWITCH 

1 1 5  vac  fcgntea  roc*  e* 
snap  mourrfi  n 

Orange  «eni  i6*?rip 

Si  50 

MINI-PUSH  BUTTON 

S  PS 

normatiyopers 
Wdushmg 
Hed  oui  ton 

35*  esch 
10  lor  $3  00 


SNAP  ACTION 
SWITCH 

Cherry  eled  #E-21  N-  O  or  N  C 

0  i  A  contacts  Suitable  ror  alarms 
and  ol her  low  energy  circun- 
i '  p   lever 

45*  EACH      10  FOR  14. 20 

ROTARY  ACTION 

MICRO 


OMRi'iN  *\ 
Cfflckwi^e  a  • 

used  i  r.  com  operated  W 

m*t:^laIlismlan^■  ^ue 

apetatii-' 

RATED   5irn0l@  \2H  I 
Sl-2Seach  10  for  f  11.00 

■^££C3L  ■  -<VAUA^ 
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RoaldSteen  A/0N 
62 T  7  Ridge  Drive 
Woodbury  MN  55125 


Little  or  No  Resistance 

Explore  the  strange  world  of  superconduction,  where  current 

flows  forever  and  a  picosecond  is  an  eternity. 


Anew  electronic  tech- 
nology is  emerging  in 
many  laboratories  around 
the  world.  This  new  tech- 
nology, superconducting 
electronics,  is  as  different 
from  semiconductors  as 
the  now  vanishing  technol- 
ogy of  vacuum  tubes.  Su- 
perconducting electronics 
is  made  possible  by  a  num- 
ber of  unusual  conditions 
that  may  occur  in  electron- 
ic  circuits  when   they  are 


cooled    to    extremely    low 
temperatures. 

A  number  of  metals  and 
alloys  lose  all  resistance  to 
electric  currents  at  temper- 
atures a  few  degrees  above 
absolute  zero  {  —  273°  Q 
In  a  superconducting  cir- 
cuit, a  current  can  be  main- 
tained almost  indefinitely 
once  started,  Alternating 
currents  may  still  experi- 
ence some  impedance  at 
superconducting    tempera- 


Photos  courtesy  of  IBM 


Photo  A.  An  experimental  losephson  circuit  chip,  made  at 

IBM's  Thomas  I.  Watson  Research  Center  in  Yorktown 
Heights  NY,  The  chip  contains  300  losephson-function 
logic  circuits  and  their  power  supplies.  The  overall  power 
dissipation  of  this  chip  is  only  a  few  milliwatts. 
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turesp  but  these  imped- 
ances are  very  low  com- 
pared to  those  that  are 
encountered  in  conven- 
tional circuits. 

Not  only  temperature, 
but  magnetic  fields  and 
current  density  also  deter- 
mine a  material's  ability  to 
become  superconducting. 
As  current  densities  in- 
crease, a  material  becomes 
more  susceptible  to  the 
squelching  of  supercon- 
ductivity which  can  be 
caused  by  a  magnetic  field 
Increasing  current  densi- 
ties and  magnetic-field 
strength  also  reduces  the 
temperature  at  which  a 
certain  material  will  be- 
come superconducting. 

An  extremely  small  par- 
ticle may  appear  to  have 
passed  through  a  barrier 
without  punching  a  hole  in 
it,  This  phenomenon  is 
called  tunneling.  For  the 
electron,  tunneling  is  possi- 
ble provided  that  the  bar- 
rier is  less  than  a  few  hun- 
dred atomic  diameters 
wide,  A  thin  film  of  iso^ 
lating  material  between 
two  films  of  conducting 
material  is  a  tunnel  junc- 
tion, At  room  tempera- 
tures,   a    tunnel    junction 


may  show  a  resistance  of 
several  hundred  Ohms. 

In  1962,  an  English  scien- 
tist, Brian  Josephson,  pre- 
dicted the  behavior  of  a 
tunnel  junction  at  extreme- 
ly low  temperatures.  He 
believed  that  at  supercon- 
ducting temperatures,  the 
tunnel  junction  itself 
would  become  supercon- 
ducting. In  this  condition, 
no  resistance  or  voltage 
could  be  measured  across 
the  junction  Brian  Joseph- 
son  predicted  that  a  small 
magnetic  field  could  turn 
the  superconducting  tun- 
nel junction  back  to  its 
resistive  state,  He  also  pre- 
dicted that  the  supercon- 
ducting tunnel  junction 
would  return  to  its  resistive 
state  if  the  current  rose 
above  a  certain  value, 
which  he  called  the  critical 
current 

The  superconducting 
tunnel  junction  could  thus 
be  switched  back  and  forth 
between  its  supercon- 
ducting and  resistive  states 
by  controlling  the  current 
through  a  small  loop  of 
conducting  material  near 
the  tunnel  junction.  This 
control  current  would 
cause  a  magnetic  field  ex- 


ceeding  the  value  which 
the  superconducting  junc- 
tion would  tolerate  when- 
ever the  junction  was  to  re- 
turn to  its  resistive  state. 
This  new  electronic  device 
was  soon  observed  in  the 
laboratory  and  was  named 
the  Josephson  Junction, 
after  its  discoverer,  In 
1973,  Brian  josephson,  to- 
gether with  two  other  pio- 
neers in  superconducting 
electronics,  Leo  Isaki  and 
Ivar  Giaver,  received  a  Nobel 
prize  in  physics. 

The  josephson  Junction 
has  several  remarkable 
properties  which  make  it 
an  attractive  component  in 
super-fast  computers,  A  jo- 
sephson Junction  can 
switch  its  state  faster  than 
any  other  electronic  com- 
ponent. The  fastest  Joseph* 
son  Junctions  have  been 
observed  to  have  switching 
speeds  around  10  picosec- 
onds, This  corresponds  to  a 
frequency  of  100  giga- 
hertz. 

Very  fast  computers 
must  also  be  very  compact 
in  order  to  reduce  the  time 
which  is  required  for  a  sig- 
nal to  move  from  one  part 
of  the  computer  to  anoth- 
er. Each  component  in  a 
super  fast  computer  devel- 
ops heat  that  must  be  dissi- 
pated. There  are  limita- 
tions to  the  amount  of  heat 
that  can  be  dissipated  from 
a  small  space,  so  a  super 
fast  computer  with  too 
many  components  in  a 
small  space  could  literally 
melt  itself.  The  power  con- 
sumption of  a  josephson 
Junction  is  only  about  one 
thousandth  of  that  of  com* 
parable  semiconductor  de- 
vices. The  amount  of  heat 
which  would  have  to  be 
dissipated  from  a  super 
fast  computer  using  Jo- 
sephson Junctions  is,  there- 
fore, much  easier  to  man- 
age than  the  heat  from 
a  comparable  semiconduc- 
tor computer.  The  extreme- 
ly low  impedance  which  is 
encountered  in  supercon- 
ducting wires  and  transmis- 
sion   lines    is   also    making 


this  technology  attractive  for 
super  fast  computers. 

The  Josephson  Junction 
can  be  used  as  a  voltage- 
controlled  oscillator.  If  a 
voltage  is  established 
across  a  Josephson  Junc- 
tion, an  alternating  current 
will  appear.  The  frequency 
of  this  alternating  current 
is  voltage  dependent-  The 
maximum  frequency  of 
such  oscillators  is  far  into 
the  microwave  region.  This 
effect  will  also  work  in  re- 
verse. If  an  alternating  cur- 
rent is  coupled  across  a 
Josephson  Junction,  a  volt- 
age will  appear  that  is  pro- 
portional to  the  frequency 
of  the  alternating  current 
The  output  of  a  Josephson- 
J unction  vco  is  of  very  low 
amplitude  and  would  need 
a  great  deal  of  amplifica- 
tion before  it  could  be 
used  in  most  analog  appli- 
cations. 

The  Josephson  Junction 
is  more  sensitive  to  mag- 
netic fields  than  any  other 
device.  This  led  to  the  first 
commercial  application  of 
the  technology  Magne- 
tometers using  these  junc- 
tions have  been  on  the  mar- 
ket for  several  years. 

A  Josephson  Junction  is 
a  latching  device.  Once  it 
has  changed  state,  it  will 
remain  in  that  state  until 
the  current  through  the 
junction  is  interrupted  But 
in  contrast  to  semiconduc- 
tors, Josephson  Junctions 
work  equally  well  with  cur- 
rents of  either  polarity.  By 
using  an  alternating  cur- 
rent as  power  supply,  the 
latching  effect  can  be  can- 
celled. Each  time  the  ac 
crosses  zero,  the  Joseph- 
son  Junction  returns  to  its 
original  state.  In  a  comput* 
er  circuit  using  Josephson- 
J  unction  technology,  the 
alternating  current  which 
supplies  the  power  to  the 
junctions  i  dn  also  serve  as 
the  clock  of  the  computer. 

A  new  superconducting 
electronic  device  was  pre- 
sented by  its  inventor,  Dr. 
Sadeg  M    Fans  of  IBM,  in 


Photo  8.  This  Josephson  circuit  is  used  in  an  oscilloscope 
system  which  is  capable  of  measuring  extremely  fast  sig- 
nals. The  josephson  function  is  the  small  circle  in  the 
center. 


January  of  1983.  This  de- 
vice, which  is  similar  to  the 
transistor  in  semiconduc- 
tor technology,  is  called  a 
quiteron.  The  quiteron 
uses  two  tunnel  junctions 
and  consists  of  three  thin 
films  of  conducting  materi- 
al which  are  separated  by 
two  even  thinner  barriers 
of  insulating  material  A 
small  change  in  the  current 
between  two  of  the  con- 
ducting films  will  result  in 
a  large  change  in  the  out- 
put voltage  from  the  quit- 
eron circuit  So  far,  quiter- 
on amplifiers  have  shown  a 
power  gain  of  only  10,  but 
the  gain  figure  is  expected 
to  improve  as  these  circuits 
become  more  refined  The 
quiteron  is  very  fast,  like 
the  Josephson  Junction, 
and  is  capable  of  process- 
ing signals  into  the  giga- 
hertz range  The  power  dis- 
sipation of  a  quiteron  is 
very  small  compared  with 
semiconductor  amplifiers. 


Superconducting  tech- 
nology is  found  also  in  cir- 
cuits that  have  to  pass  very 
large  currents.  The  strong- 
est man-made  magnets  use 
superconducting  coils.  Ex- 
tremely high  current  densi- 
ties are  possible  in  such 
coils  {106  Amperes  per 
square  centimeter).  The 
strongest  superconducting 
magnets  are  capable  of 
producing  magnetic  fields 
in  excess  of  fl  Teslasf 
whereas  the  strongest  con- 
ventional electromagnets 
are  able  to  deliver  only  .3 
Teslas. 

Superconducting  mag- 
nets are  found  in  most  lab- 
oratories that  are  attempt- 
ing to  develop  fusion  pow- 
er, In  order  to  generate 
power  by  fusing  hydrogen 
atoms  into  heavier  atoms, 
extremely  high  tempera- 
tures have  to  be  attained 
All  solid  walls  would  evap- 
orate long  before  such 
temperatures    could    be 
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reached.  But  supercon- 
ducting magnets  may  be 
able  to  generate  magnetic 
fields  that  are  so  strong 
that  these  can  act  as  substi- 
tutes for  solid  walls  in  fu- 
sion-power experiments 

An  experimental  levi- 
tated train  system  that  has 
been  developed  in  Japan 
uses  superconducting  mag- 
nets to  lift  the  train.  The 
train  is,  therefore,  suspend- 
ed in  the  air  a  few  inches 
above  the  track.  Due  to  the 
absence  of  mechanical 
friction,  speeds  of  320  mph 
have  been  reached  in  this 
levitated  train  system. 

In  the  future,  supercon- 
ducting coils  may  be  used 
for  storage  of  electrical  en- 
ergy. Extremely  high  cur- 
rent densities  are  possible 
in  such  a  storage  system, 
and  this  may  make  it  com- 
petitive with  other  power- 
storage  systems.  Once  a 
current  has  been  started  in 
a  superconducting  storage 
coil,  this  can  be  sustained 
with  very  little  loss  for  sev- 
eral days. 

Modern  electrical  gener- 
ators can  be  very  efficient; 
up  to  98  percent  of  the 
mechanical  energy  may  be 
converted  to  electricity. 
But  even  higher  efficien- 
cies are  possible  by  using 
superconducting  magnets 
in  the  generators.  Such 
generators  may  reach  effi- 
ciencies of  99  5  percent. 
For  large  electrical  genera- 
tors,  these  savings  may 
cause  superconducting 
magnets  to  be  competitive 


Photo  C  The  inventor  of  the  quiteron,  Sadeg  M  Far  is,  and 
his  new  electronic  device.  The  quiteron  is  a  superconduct- 
ing equivalent  to  the  transistor,  but  works  according  to  en- 
tirely different  principles. 


with  conventional  mag- 
nets,   despite    the    higher 

construction  costs.  Super- 
conducting magnets  may 
also  become  cost-effective 
in  large  electrical  motors. 

The  main  obstacle  to  a 
wide  use  of  superconduct- 
ing circuits  is  obviously  the 
need  to  keep  these  circuits 
cooled  to  superconducting 
temperatures.  Most  refrig- 
eration systems  use  liquid 
helium,  which  maintains 
the   superconductors    at   a 


temperature  of  4.2°  Kelvin, 
the  boiling  point  of  helium. 
Helium  is  fairly  expensive, 
and  these  refrigeration  sys- 
tems are  not  yet  very  re- 
liable. 

Many  scientists  believe 
that  new  superconducting 
materials  will  be  devel- 
oped which  can  become 
superconducting  at  higher 
temperatures  than  existing 
materials.  A  major  mile- 
stone would  be  reached  if 
one  could  discover  a  mate- 


rial which  would  turn  into  a 
superconductor  at  a  tem- 
perature of  25°  Kelvin  or 
higher.  This  temperature  is 
the  boiling  point  of  liquid 
hydrogen,  and  hydrogen- 
based  refrigerators  are  like- 
ly to  be  much  less  expen- 
sive and  more  reliable  than 
those  that  use  helium  as  a 
refrigerant.  The  highest  su- 
perconducting tempera- 
ture which  has  yet  been 
achieved  is  found  in  a  nio- 
bium-germanium alloy. 
This  alloy  becomes  super- 
conducting at  23°  Kelvin. 

The  Josephson  Junction 
may  be  used  as  a  very  sen- 
sitive detector  at  micro- 
wave frequencies.  Cooled 
parametric  amplifiers  have 
been  used  for  EME  work. 
Some  years  from  now,  su- 
perconducting compo- 
nents and  refrigerators 
may  become  available 
from  surplus  stores  and 
other  sources.  It  is  then 
possible  that  some  new 
uses  for  superconducting 
electronics  will  be  found  in 
amateur-radio  stations. ■ 
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ASCII-USA7AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PACfNET  board  only  $80.00 

Assembled/Tested.  No  ICs.  90 day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $ 
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PAC/NET  SYSTEM 


PAONET  SYSTEM  £240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  Vi  amp  power 
1  year  guarantee  of  hardwareteoft- 
ware/AX,25  standard  RS232  serial  ASCII 
at  any  user  baud  rafaRS232  HDLC  for  202 
modem  used  for  AFSK  or  direcl  to  RF 
equipment  for  FSK. 
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WANTED: 

OLD 

THINKER 

TOYS. 

CW  Communications*  ComputerLand  and 
The  Computer  Museum  invite  you  to  send  in 
your  early  personal  computers,  software*  and 
memorabilia  —  you  could  win  a  free  trip  to 
The  Computer  Museum  in  Boston 


Ml 


<B  m 


nns 


Your  old,  dusty  "thinker  toy1*  may  now  be 
ready  to  become  a  treasured  museum  piece. 
The  Computer  Museum  in  downtown  Bos- 
ton —  an  international  museum  dedicated 
entirely  to  computing  —  is  searching  for  the 
very  best  and  most  unique  relics  of  the  per- 
sonal computer  revolution. 


Computer- 
Land, CW 
Communica- 
tions, and 
The  Com^ 
puter  Museum 
are  working  to- 
ether  to  bring 
ese  early  relics 
of  your  attic 
and  into  the 
collection  of 
The  Computer  Museum.  The  museum  is  es- 
pecially looking  for  kit  machines,  proto- 
types, programs,  output,  newsletters  and 
memorabilia  of  early  computing  from 
around  the  world,  A  selection  of  the  finest 
items  will  be  used  to  create  an  exhibit  on  the 

The 

Computer 

Museum 


ComputerLand 


evolution  of  personal  computers  and  a  cata- 
log highlighting  the 
Museum's  collec- 
tions. If  your  sub- 
mission is  accepted 
for  addition  to  the 
Museum  collection, 
you  will  be  invited 
to  the  grand  open- 
ing of  the  exhibit" 
and  will  receive  a 
bound  edition  of 
the  catalog.  If  your  item  is  selected  as  one  of 
the  five  best  "finds",  you  will  also  receive  an 
all-expense-paid  trip  to  Boston  for  the  grand 
opening  party. 


So,  get  up  to  the  attic, 
down  to  the  cellar  and 
into  your  closets,  and 
tell  us  what  you  find! 
Call  or  write  the  Muse- 
um for  an  official  entry 
form,  or  send  a  photo 
and  description  of  your 
items  by  March  lt  1986 
to:  The  Computer  Museum,  Personal  Com- 
puter Competition,  300  Congress  St,,  Muse- 
um Wharf,  Boston,  Massachusetts  USA 
02110,  (617)  426-2800,  Telex:  62792318. 


CW  COMMUNICATIONS  INC. 


Hntnes  will  be  judged  on  significance,  rarity,  datef  com  pic  tn  ess  and  condition.  Items  particularly  sought  include  pre- 1980  machines, 
early  serial  numbers  (get  those  number  l's  out),  machines  made  for  purchase  outside  of  North  America  (even  modern  machines  ate 
sought  in  this  category);  first  releases  of  software  such  as  first  releases  of  operating  systems,  languages  and  urns* -marketed  and  original 
applications;  and  pre- 1980  photographs,  newsletters,  manuals  and  other  records.  The  Computer  Museum  is  a  private  non-profit 
education^]  institution.  All  donations  are  tax'dcductible  according  to  the  provisions  of  the  Internal  Revenue  Service,  Thinker  Toys  is 
a  registered  trademark  of  George  Murrow  &  Murrow  Designs,  Inc. 
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lose  Vicente  RY2AUC 
Ca'txa  Postal  764 
13100  Campinas,  $P 
Brazil 


Run  Silent  Run  Beep 

Is  your  FT-227RB  scanning?  You  won't 
have  to  guess  with  this  easy  add-on. 


If  you  are  driving  and  are 
over  forty  (years  oldr  not 
mph),  you  may  have  no- 
ticed how  difficult  it  is  to 
read  a  small  digital  display 


*QT1 

CI-  01   MINIATURE  CtftAVlC 

c?-  ■*.*,  aiv  TAMTALUU 

fll -MlMiUTUflE    TRIM   *>Ot 


R3 

TO 
-w* ^PIN4.  6.0R7 

OF  40M 


TO 
SPEAKER 


Fig.  7,  Schematic, 


Fig,  2.  PC  board. 


SPK 


01  PLATE   CAPACITOR  CERAMIC 


TANTALUM 


Fig,  3.  Component  layout. 
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while  in  motion.  In  most 
cars  the  dial  is  not  in  the 
driver's  line  of  sight,  and  in 
my  case,  I  get  tired  of  ask- 
ing my  wife  if  the  display  is 
scanning.  It  is  dangerous 
when  I  am  alone  and  have 
to  take  my  eyes  from  the 
road  to  see  the  display, 
Also,  sometimes  a  short 
noise  stops  the  scanning,  or 
the  mike  button  doesn't 
start  as  it  should. 

I  know  that  the  talking 
dial  is  coming,  but  in  the 
meantime,  for  safety,  I  have 
equipped  my  Yaesu  227  RB 
with  a  beeper  to  assure  me 
that- it  is  scanning.  This  gad- 
get will  work  with  most 
transceivers.  The  beeper  is 
like  a  birdcall  or  the  sound 
of  the  synchronization  oper- 
ation  on  the  Collins  S-line 
(old-timers  will  recall  this). 
The  cost  is  around  $4,00  for 
new  parts  or  much  less  us- 
ing your  junk  box.  Look  at 
the  diagram:  It  is  only  a  555 
integrated-circuit  oscillator 
and  a  2N2222  transistor  in- 
verter. I  installed  my  unit  in 
place  of  the  optional  tone 
squelch  If  you  have  the 
squelch,  install  the  beeper 
near  the  speaker  in  the  bot- 
tom part  of  the  transceiver 

In  the  227  RB  do  the  fol- 
lowing: Open  the  top  cover 
by  removing  the  five  Phillips 
screws.  You  will  note  a  piece 
of  gray  cardboard  fastened 
with  three  screws.  Remove 
them,  lift  out  the  cardboard, 
and  then  raise  the  edge  of 
the  printed  circuit  nearest 
the    dial    only    enough    to 


o 


o 


Ground 


e 


-H  12V 


O 


Front   Panel 

Fig.  4.  Tone-squelch  pin  locations,  seen  from  the  dial  side. 


locate  the  M5/V44011  inte- 
grated  circuit.  This  tC  is  the 
scanning  oscillator;  it  is  in 
the  center  of  the  board  and 
has  14  pins.  Note  that  pins  4, 
6,  and  7  are  tied  together  on 
the  foil  side 

At  this  point  you  should 
carefully  solder  a  4-inch 
piece  of  insulated  wire  tf  the 
beeper  is  to  be  located  in 
place  of  the  tone  squelch,  or 
a  longer  one  to  reach  the 
speaker  area  if  your  beeper 
will  be  located  there  The 
use  of  a  small  battery-pow- 
ered or  insulated  iron  is  rec- 
ommended as  the  IC  is  a 
CMOS. 

Install  the  finished 
printed  circuit  by  connect- 
ing the  two  wires  (for  the 
ground  and  the  -hi 2  V)  to 
the  pins  indicated  in  the 
tone-squelch  pin  diagram 
(Fig    4).  The  wire  from  the 


beeper  that  goes  to  the 
speaker  is  connected  at  the 
accessory  jack,  pin  number 
1,  This  pin  is  the  one  with  a 
blue  wire  and  a  small  ceram- 
ic condenser  to  the  chassis. 
The  last  one  is  connected 
from  pin  4,  6,  or  7  of  the 
MSM  to  R3  of  the  beeper 
Fasten  the  circuit  to  the 
transceiver  PC  board  with 
two  drops  of  RTV.  If  you  are 
locating  it  near  the  speaker, 
make  the  same  connections 
with  longer  wires,  routing 
them  around  any  hot  transis- 
tor. When  the  work  is  fin- 
ished, connect  the  antenna 
and  the  12  volts  and  try  the 
scanning  button.  You  should 
hear  a  low-volume  beep 
when  scanning.  With  the 
trim  pot,  adjust  the  tone  to 
your  taste  I  am  sure  you  will 
find  this  modification  very 
helpful.  ■ 


Photo   A,    Circuit    installed   in   the  place   of  the   optional 
lone  squelch  on  the  Yaesu  227  RR 
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We  Give  You  VHF 
Without  VHC* 

(*  -  Very  High  Cost) 
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Parts  List 

Resistors,  all  1/8  or  1/4  Watt 

(Jameco  prices) 

1     47k 

$ 

.11 

2     4.7k 

.22 

1     Trimmer  pot.  47k 

.39 

Capacitors 

1     C1— .01  pf  miniature  ceramic 

.08 

1     C2— 1  ftft  25  volts  tantalum 

.29 

ICrTransistor 

1      NE555P 

.35 

1     2N2222 

.33 

Photo  B.  Assembled  printed  circuit  board. 
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A  Better  Money-Maker 

WA6TTY  stiffens  up  his  original  power  supply  to  deliver 
a  solid  13.8  volts  at  20  Amps.  The  cost?  Under  three  bucks! 


Kenneth  0.  Wyatt  WA6TTY 
Ehrhom  Technical  Operations 
PO  Box  8BB 
Canon  City  CO  81212 


This  article  describes  a 
simple  method  of  im- 
proving the  output  regula- 
tion of  the  "Money-Maker 
Power  Supply"  (73,  Novem- 
ber, 1982) 

I  have  been  using  the  un- 
modified supply  for  the  past 
four  years  with  good  results. 
At  a  full  load  of  20  Amps, 
however,  the  output  voltage 
drops  by  up  to  one  volt.  Nu- 
merous readers  have  noted 
this  anomaly,  W4CNQ  wrote 
and  suggested  using  a  Fair- 
child  78GU1C  voltage  regu- 
lator instead  of  the  LM317 
Although  the  78CU1C  is  not 
as  widely  available,  it  does 
improve   the   regulation   re- 
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lUhftE&UL&TCD 


Vj£  I  CHANGES    WITH 

J  (JUT  I 


fiECUL^TTD   VOLTAGE 


Fig.  7.  Pass-transistor  circuit 
As  the  output  current  in- 
creases (lout),  the  base-to- 
emitter  voltage  drop  wilt  in- 
crease (Vhel  This  will  cause 
the  output  voltage  (Vout)  to 
decrease  slightly. 


markably.  The  reason  for 
this  is  its  fourth  "sense" 
lead 

The  basic  problem  with 
the  original  power-supply 
circuit  was  the  voltage  drop 
across  the  base-emitter 
junction  of  the  pass  transis- 
tors (see  Fig,  1).  When  biased 
into  the  active  region,  there 
is  normally  a  base-to-emitter 
junction  voltage  of  about 
0.7  volts.  As  the  collector 
currect  increases,  this  volt- 
age differential  also  in- 
creases. For  power  transis- 
tors it  can  be  as  much  as  1.5 
volts  or  so. 

The  original  circuit  ap- 
plies a  regulated  voltage 
from  the  LM317  to  the  pass- 
transistor  bases.  At  low  cur- 
rent levels,  the  base-emitter 
drop  is  fairly  constant;  thus 
the  output  voltage  stays 
fixed  As  the  output  current 
increases,   the  voltage  drop 


increases  and  causes  the 
output  to  drop  slightly, 

The  revised  voltage-regu- 
lator circuit  is  shown  in  Fig, 
2.  The  major  difference  is 
the  addition  of  a  voltage 
sensing  input  to  the  regu- 
lator IC  This  sense  lead  is 
connected  directly  to  the 
positive  output  terminal  of 
the  supply.  As  the  output 
voltage  decreases  with  more 
load,  the  sense  lead  tells  the 
regulator  IC  to  boost  the 
base  voltage  to  the  pass 
transistors.  This  feedback 
loop  cancels  out  the  voltage 
drop  and  the  output  voltage 
will  stay  nearly  constant 

The  78CU1C  may  be  pur- 
chased from  Circuit  Special- 
ists, Inc.,  PO  Box  3047,  Scoter 
dale  AZ  85257,  The  part 
costs  $2.10,  and  $1.25  must 
be  included  for  shipping 
(1983  catalog).  Note  that  the 
part   is   mislabeled   in   their 
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Fig.  2.  New  regulator  circuit.  The  addition  of  a  sample  input 
on  the  voltage  regulator  creates  a  feedback  loop  which  tends 
to  keep  the  output  voltage  of  the  supply  steady. 
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1983  catalog  as  "78GI1C". 
The  device  is  housed  in  a 
TO-220  package.  The  pin 
connections  are  shown  in 
Fig  1  The  78CKC  may  be 
used  as  an  alternate  part 
(TO-3  case).  The  price 
is  $275. 

Circuit  Description 

I  used  a  78CU1C  as  the 
voltage  regulator  A  2N3055 
was  used  to  boost  the  drive 
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Fig.  3.  Base  diagrams.  Note 
that  the  pin  connections  for 
the  two  voltage  regulators 
are  different. 


current  to  the  pass-transistor 
bases  Two  bypass  capaci- 
tors (CI  and  C2)  are  mounted 
as  close  as  possible  to  VR1. 
They  prevent  rf  from  upset- 
ting the  regulator  and  also 
act  to  prevent  the  regulator 
from  oscillating.  Resistors 
R1t  R2,  and  R3  form  a  volt- 
age divider  for  the  sample 
input  to  the  regulator  For 
the  values  shown,  the  out- 
put voltage  is  adjustable 
from  10.8  to  14.0  volts  dc, 
Capacitors  C3  and  C4  filter 
out  any  noise  or  rf  from  the 
sample  input 

Once  all  the  new  compo- 
nents are  collected,  it  is  time 
for  surgery.  Remove  the  orig- 
inal voltage-regulator  circuit 
from  the  power  supply.  This 
will  consist  of  VR1,  R1,  R3, 
C3r  and  C4,  Refer  to  Fig,  3  in 
the  original  article.  R2f  C3, 
and  C4  may  be  reused  in  the 
new  circuit, 

Next  install  the  new  VR1 
and  Q1  to  the  chassis.  Iso- 
late Q1  from  the  chassis 
using  mica  or  plastic  insu- 


lators. Don't  forget  to  use  a 
little  silicone  grease  in  the 
junction  area.  Finally,  wire 
the  remaining  components 
in  a  point-to-point  fashion 
using  a  terminal  strip  if  re- 
quired. Make  sure  that  all 
four  capacitors  are  mounted 
close  to  VR1. 

Double-check  all  added 
wiring  and  remove  any  load 
from  the  supply.  Adjust  R2 
for  13.8  V  dc  at  the  output 
terminals.  Now  reconnect 
your  radio  and  you  should 
be  in  business. 

Conclusion 

My  supply  stays  in  regula- 
tion out  to  18  Amps.  After 

that  point  it  starts  dropping 
down  slightly.  Your  supply 
may  differ  a  little  due  to 
transformer  type  or  construc- 
tion technique. 

I  guess  the  moral  of  the 
story  is  that  it's  OK  to  use 
LM31 7s  for  low^urrent  ap- 
plications, but  use  feedback 
techniques  (78CU1Q  for  highr 
current  applications^ 


Your  Second  Best  Piece 
Of  Monitoring  Gear 


Next  to  your  receiver,  a  subscription  to 
Monitoring  Times  is  your  most  valuable  toot  for 
communications  monitoring.  This  fact-filled 

monthly  tabloid  (hardware  not  included!)  is 
written  just  for  you,  the  listener,  bringing  you  36 
pages  of  concise  information  on  how  to  improve 
your  listening  post,  where  to  look  for  those 
elusive  signals,  exciting  home-brew  projects— 
and  more! 


Subscribe  Today! 

■12-1  year  •  *22-2  yrs  •  *3I-3  yrs 

Canadian*  please  add  x7  per  year 
Foreign  subscribers  please  add  *11 
per  year  lor  surface  mart,  or  *?7  per 
year  for  air  mail 

Free  Sample  Available 
Upon  Request 


Oil  Now  Toll-Free! 

Dial  L  800-438  8155  (tont  US  ex- 
cept NC]  la  place  your  subscription 
lor  2  or  3  years  on  Mastercard  or 
Visa  Or  for  I -year  subscription,  mall 

your  Chech  to  Gfove.  Dept.  K,  140 

Dog  Branch  Road,  Brassrown,  N.C. 
28902.  Office  ph.  704  837  9200 
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HAM  STATION 

P.O.  BOX  4405 

220  N.  Fulton  Ave. 

Evansvllle,  IN  47710 

Stores  Hours 

MONFRI9AM  6PM 

SAT  9AM-3PM 


WARRANTY  SERVICE  CENTER  FOR: 
I  COM,  YAESU,  TEH-TEC 


TERMS: 

Prices  Do  Not  Include  Shipping. 

|Pnce  and  Availability  Subject  to 

Change  Without  Notice 

UPS  COD  $2-50  Per  Package 


USED  EQUIPMENT 

AZDEN 

PCS-3O0  2M  M  T  $174  95 

PC3-3000  w/Remote  CaMe  19995 

PCS-4O0O  19995 

DENTRON 

GIT  1000C  %n*r  5139.95 

BO-10  A!  Toner  2995 

DRAKE 

UV-3  (2M  &  44Q)  TT  MIC.  PS-4  $429  00 

1.8  KHZ  Filler  25.00 


ENCOMM 

ST  1*4  2M  HT 

HT  1200  ZMHT 

STM40  440  MHZ  H  T 

ST7T  440  MHZ  HT 

HL-32V  2/30  Amp 

ST  BBC  Base  Chgr 

HAL 

MPT-3100  (NO  MONITOR) 

CT2200/KB2iaO 

CRJ-200  interlace 

HEATHKtT 

SB-200  Amp 

HR.1680  RCVR 

HM102  WATT  MTR 

VL  11BO  10/8OW  2M  Amp 

IM-4190  VHF-UHF  MTR 

ICOM 

745/PS    .  .     .  . 

720WCW 

740/PS 

740  XCVH 

730,  PET  CW 

730  XCVH 

260A  2M  All  Mode 

255A  2M 

3AT220MMZ 

PS  15  PtWQf  Supply 

Phone  Patch  720,  730,  740 

2AT2M  HT. 

KANTRONICS 

Interface  II . 

Vari  filter 

MimtemninaJ 

Am  lor  Soft  (VIC  20} 

KENWOOD 

TS820S 

TS120S 

TS520  CW 

TS520SE 

TS520 

TR26QO  2M  HT 

TR2400  ZMHT 

TR840O  440  MHZ 


$185.00 
t3950 
17995 

109.95 
5995 
1900 

$177500 
525O0 
19995 

S32996 
7995 
40.00 
99.95 
59.95 

,  $715.00 
59995 
63995 

50995 
459.95 
26995 

18500 

1H995 

9995 

99S5 

15950 

$17995 

4995 

109  95 

29  29 

36995 
419  95 
42995 
38935 
22995 
16995 
22995 


KENWOOD 

AM -76  Microprocessor 

45.00 

BS  5  Pan  Kit 

4900 

DC  Module  (520  or  820] 

55  00 

PC-1  Phone  Paten 

4900 

ST-1  Basechgr-2400           .... 

3900 

SPKR/MtC-2400               

2500 

SPKR/MIC-25O0 

2500 

TENTEC 

Titan  Amp 

$1850.00 

OMNI-C 

59995 

OMNI  A/B    . 

299J9S 

Century  22  . 

28900 

Century  21 

20900 

214  Electret  MIC 

3500 

2591  2M  HT 

10995 

VAESU 

FT980 

115000 

FT901DM,  CW,  Fan 

579.95 

FTHJ1DM.  Fan,  CW,  SSB  Fillers 

J-3  4?i  h?»3 

FV-901DM  Re  mole  VFO 

169.00 

FT101ZD.  CW.  Fan 

54995 

FT1Q1ZD  MKII.  Fan 

549.95 

FT101ZD  MKIU 

54995 

FT101Z.  CW.  Fan 

45995 

FV101Z  Remote  VFO 

1Q540 

FT101E 

44900 

FT101B 

36930 

FT107M/DMS/FP107H  PS. 

569.00 

FL101/FR101S 

350,00 

YCe01  Dig.  Readout       .  .  .  , 

17500 

FT221  2  MTR  All  Mode 

26995 

207R  2M  HT 

.  .  .      139.50 

FBA-2  Sleeve 

3.75 

FL110  Amp 

14995 

YD  148  Desk  Mie 

2900 

FP-757  HD 

14000 

MISC 

Cub«c  Astro  150 

Courts  75S-3CW  Narrow 

Coihrts  32S-3  XMTRVSieF^ 

Mtcrolog  AiM  w/Amtor  64  . 

55  FT  Crank  up  (*  SO  FT) 

Hygam  C045  Rotator 


£329  95 
249  95 
399,95 
18900 
399.95 
109.95 


MISC 

Vic  20  Computer 

5500 

KOK-2016/TT  MIC 

169.95 

Shure  444  MIC 

2900 

Wekz  SP^OO  MTR 

B9.95 

DEMONSTRATORS 

AEA 

MBA-20  Text 

S   45.00 

AMERITRQN 

AL- 1200  Amp 

$122500 

ENCOMM 

ST200  ET  2M  HT 

£  15995 

ST-442  440  MHZ  H  T 

249951 

HT7     440  MHZ  HT 

7995 

ST-4QC  4-6  HR  ease  Chqt 

HAL 

CRI-2QG  Computer  Interface 

CRI  100  Computer  Interface 

ICOM 

751/PS 

NYE 

MB-V  Tuner 

VQCOMM 
2SrtOOW  2M  Amp 

YAESU 
270RHAtoice 
SP9BQ  Spkr/Fliters 
NC-6  Base  Cngx 

AEA  CLOSE-OUT 

AMT1  Interface. . . 

KT3  KeyerfTrainer 

Woodpecker  Blanker 

DRAKE 

7000E  CW,  Rtty,  Ascll 

ENCOMM 

ST-442  440MH2  HT 

ST-222  220MHZ  HT 

ICOM 

PS  20  P&TSpkr 

7070  Interface 

KANTRONICS 

Radio  Tap  SWL  Interface 


54.95 

S22500I 
19995 1 

5108995 

$39900 

$109951 

5350.00 
4250 
7995 


$279.95 
109.95 

109.95 

5299  95 

525995 
259.95 

SI  49.95 1 
89  95 1 

5129951 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  call  1-812-422-0231 
Service  Dept.  1-812-422-0252 
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Mtchaei  S  Dooley  KNPC 
1953  Carnage  Way 
Lawrencevitle  CA  30245 


The  Commodore  Cable  Caper 

Need  a  printer  cable?  Strapped  for  cash  ? 
Don't  just  sit  there— build  the  durn  thing! 


So  you  need  a  printer  in- 
terface for  your  Com  mo 
dore  64.  Have  you  seen  what 
they're  asking  for  one?  Well, 
between  my  junk  box  and 
the  local  parts  house,  I  built 
one  for  a  whole  lot  less  than 
the  $60.00  asking  price  on 
the  one  I  saw. 

The  Commodore  64  al- 
ready has  an  RS-232C  inter- 
face built  in.  It's  part  of  the 
user  port  The  only  problem 
is  that  the  voltage  levels  at 
the  user  port  are  TTL,  and 
we  need  RS-232C  levels. 

Now  hold  on  a  minute, 
Just  what  are  these  levels  I 
keep  rambling  about?  And 
what  is  this  RS-232C?  First, 
the  TTL  levels  are  the  volt- 
age levels  the  computer 
talks  to  itself  with.  They  are 
usually  a  +5  volts  dc  for  a 
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mark,  or  logic  one,  and  0 
volts  dc  for  a  space,  or  logic. 
zero  RS-232C  is  a  little  more 
complicated.  Rather  than 
discuss  everything  about  RS- 
232C  let's  just  look  at  the 
basics. 

RS-232C  is  a  standard.  It 
was  set  up  by  the  Electron- 
ics Industries  Association 
(El A)  to  provide  a  standard 
interface  for  computer  and 
peripheral  manufacturers. 
The  standard  interface  al- 
lows one  manufacturers 
computer  to  be  used  with 
another's  printer  or  another's 
modem,  etc.  The  standard, 
however,  is  not  required. 
Some  manufacturers  don't 
use  it.  Those  manufacturers 
that  do,  generally  use  a 
DB25  connector.  As  can  be 
seen  in  Table  1.  each  pin  has 
a    designated    name    and 
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fig.  t.  Schematic, 
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function.  Rather  than  dis- 
cuss all  of  the  pins,  let's 
look  at  the  three  pins  we'll 
be  using  for  our  printer  in- 
terface. 

The  three  pins  well  be  us- 
ing are  pin  2P  pin  3,  and  pin  7. 
Pin  2  is  Transmitted  Data 
(TD),  which  carries  the  data 
transmitted  from  the  com- 
puter to  the  outside  world 
Pin  3  is  Received  Data  (RD1 
which  carries  the  data  re- 
ceived by  our  computer 
from  the  outside  world.  Pin 
7  is  Signal  Ground,  which 
provides  a  ground  return 
path  for  TD  and  RD 

The  voltage  levels  used 
on  the  Transmitted-Data 
and  Received-Data  pins  are 


also  defined  by  the  RS-232C 
standard.  A  mark,  or  logic 
one,  will  be  a  voltage  level 
between  —3  and  —25  volts. 
A  space,  or  logic  zero,  will 
be  a  voltage  level  between 
+  3  and  +25  volts.  Since 
the  RS-232C  and  TTL  volt- 
age levels  are  different,  we 
need  something  to  convert 
the  levels  from  one  to  the 
other. 

Several  manufacturers 
build  integrated  circuits  to 
do  this  conversion.  The  ones 
we'll  be  using  are  manu- 
factured by  Motorola,  They 
are  the  MC1488  and  the 
MO 489.  The  Ma 489  is  a 
quad  line  receiver.  It  is  used 
to  convert  the  received  data 


Pin 

Name 

Function 

1 

FG 

Frame  ground 

2 

TD 

Transmitted  data 

3 

RD 

Received  data 

4 

RTS 

Request  to  send 

5 

CTS 

Clear  to  send 

6 

DSR 

Data  set  ready 

7 

SG 

Signal  ground 

8 

DCD 

Data  carrier  detect 

9 

Reserved 

10 

Reserved 

11 

Unassigned 

12 

(SJDCD 

Secondary  data  carrier  detect 

13 

(S)CTS 

Secondary  clear  to  send 

14 

<S)TD 

Secondary  transmitted  data 

15 

TC 

Transmitter  clock 

16 

(S)RD 

Secondary  received  data 

17 

RC 

Receiver  clock 

18 

Unassigned 

19 

(S)RTS 

Secondary  request  to  send 

20 

DTR 

Data  terminal  ready 

21 

SQ 

Signal  quality  detect 

22 

Rl 

Ring  indicator 

23 

Data  rate  select 

24 

rrq 

External  transmitter  clock 

25 

Unassigned 

Table  1,  RS-232C  pin  designations. 


1 

2 
3 
4 
5 
6 
7 
6 
9 


50 
75 

110 

134.5 

150 

300 

600 
1200 
1800 


Table  2.  Data  rate  conversion. 

from  RS-232C  levels  to  TTL 
levels.  The  MC1488  is  a 
quad  MDTL  line  driver  It  is 
used  to  convert  the  trans- 
mitted data  from  TTL  levels 
to  R5-232C  levels. 

That's  enough  theory  for 
now;  let's  look  at  the  sche- 
matic (Fig.  1 ).  As  you  can  see, 
the  circuit  is  fairly  simple. 
All  thafs  needed  is  a  plus 
and  minus  12-volt-dc  power 
supply,  one  resistor,  the  two 
chips,  and  a  couple  of  con- 
nectors. Since  the  circuit  is 
so  simple,  go  ahead  and 
build  the  durn  thing.  When 
you're  finished,  come  back 
here  and  finish  reading.  We 
still  need  to  discuss  some 
software. 


Well,  now  that  you've  fin- 
ished building  the  printer  in- 
terface, you're  going  to 
need  some  software  to 
make  it  work.  There's  a  pret- 
ty good  program  on  page 
357  of  the  Commodore  64 
Programmers  Reference  Man- 
ual. If  typed  in  exactly  as 
shown,  it  will  transmit  and 
receive  ASCII  data  at  300 
bits  per  second.  If  300  is  too 
slow  or  too  fast  for  what  you 
want  to  do,  it's  real  easy  to 
change.  Line  100  reads  like 
this:  100  OPEN  5,2,3,CHR${6} 

The  number  6  in  paren- 
theses is  what  sets  the  com- 
puter to  300  bits  per  second. 
By  changing  this  number  to 
one  of  the  numbers  shown 
in  Table  2,  you  can  operate 
your  computer  from  50  to 
1800  bits  per  second. 

Other  programs  should 
work  equally  well.  You II 
probably  find  one  that 
works  better.  Anyway,  this 
one  will  get  you  started. 
Hope  you  enjoy  building 
and  using  your  printer  inter- 
face as  much  as  I  did  ■ 


PACKET  RADIO  GOES  PORTABLE 
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Model  PKT-L 

iOW  25  thA  C  nam 

Designed  for  portable  Of   sotar- 

pemcrpd  stations 
Mmiiture  soe — UgfitureigM 
Rugged  at)  meta»    atottdad  enclo- 

Wu*m 
Oi  beard    Lithium    6  alter?    RAM 

On  board  watchdog  lew  reliability. 

Standard  06-25  Con  nee  ton 

Output    sign  si     indicates     'Con 
nee  led    Stat. 

Does  not  require  squelched  audio 

Comes  with  8K  of  RAM 

Romero  Command  Mode  lor  Unat- 
tended opera  l  ion. 

Hardware  cornmoind   lockout  tor 
security. 

Cnmmands  compatible  with  our 
Model  PKl. 

Retains  ad  oiNet  lealuras  of  the 
Model  PKl 

Exira  IJ0  Ein£5  to*  specif  ajjplic* 
ttont 


9  Tc  15  Urfts  DC  xj   25  rrA  ryr 

Dimensions: 

4  6  X  5.90  X  10  inches 

Total  Weight; 

t2  «s 

PKIL— Wired  and  Tested 

UbI-  $239.95 

Amateur  net—  $209.95 


GLB  MODEL  TNC-2A  KIT 

Jusl  when  you  thought  TAPR  TNC-2Kiis 
»we  a  thing  of  the  past,  GLB  —  the  first 
commercial  producer  ot  Packer  Con 
troien— Joins  me    t  APH  Revolution 


Software 
Documentation 


by  TAPR 


GLB  Model  TNC-2A  Kit 

COMPLETE  KIT  ONLY 
St  0995 


Contact  GLB  to  urtofmmion  en  our  lull  line 
Bl  P^cliBl  ConE'tMtBra 


GLB  ELECTRONICS,  INC 


t5t  Coni  mere*  Pkwy, 

9  u  Halo.  WV  14224 
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Copy  Worldwide  Short-wave  Radio 

Signals  on  Your  Computer 


Remember  the  fun  of  tuning  in  all  those  foreign  broad- 
cast stations  on  the  short- wave  radio?  Remember  those 
mysterious  sounding  coded  tone  signals  that  baffled 
you?  Well,  most  of  those  beeps  &  squeak  are  really 
digital  data  transmissions  using  radioteletype  or  Moise 
code.  The  signals  are  coming  in  from  weather  stations, 
news  services.,  ships  &  ham  radio  operators  all  over  the 
world.  Our  short-wave  listener  cartridge,  the  "SWL", 
will  brintf  that  data  from  your  radio  right  to  the  video 
screen.  You'll  see  the  actual  text  as  it's  being 
sent  from  those  far  awav  transmitters. 

The  "SWL"  contains  the  program  in  ROM 
as  well  as  radio  interface  circuit  to  copy 

MICROLOG 

INNOVATORS  (N  DtGfTAL  COMMUNICATION 


Morse  code  and  all  speeds/shifts  of  radioteletype*  It 
comes  with  a  cable  to  connect  to  your  radio's  speaker/ 
earphone  jack,  demo  cassette,  and  an  excellent  manual 
that  contains  a  wealth  of  information  on  how  to  get  the 
most  out  of  short-wave  digital  DXing,  even  if  you're 
brand  new  at  it. 

For  about  the  price  of  another  "Pae-Zapper^'  game,  you 
can  tie  your  Commodore  64,  128  or  VIC-20  into  the 
exciting  world  of  digital  communications 
with  the  MicrologSWL.  $64.  Postpaid,  U.S. 
MICROLOG  CORPORATION, 

18713  Mooiiev  Drive, 

■ 

Gaithersburg,  Man  land  20879. 
Telephone:  301  2-58-8400. 
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Dallas  Williams  WA0MRC 
PO  Box  1 
Sedgwick  CO  80749 


The  Perfect  RTTY  Filter 

Its  tunable  shift  covers  80  to  11 60  Hz  with  a  flat  gain 
and  Q.  And  you  can  build  it  for  less  than  ten  dollars! 


Have  you  ever  noticed 
just  how  un-standard 
the  so-called  standard  RTTY 
shifts  are  rn  practice?  1 70-Hz 
shift  seems  to  mean  any- 
thing less  than  400  Hz.  In  the 
past,  every  time  I  tuned  in 
a  nonstandard-shift  RTTY 
signal,  be  it  commercial  or 
amateur,  my  longing  for  tun- 
able filters  only  increased. 

My  quest  for  tunable 
RTTY  filters  has  ranged  from 
switched-capacitance  ac- 
tive types  (they  never 
worked  right)  to  an  audio 
heterodyne  system  that  was 


too  complex  to  be  worth  the 
effort. 

When  I  saw  W90DK's 
"Shoestring  RTTY"  TU  using 
state-variable  filters (73,  Jan- 
uary, 1985),  the  thought 
came  to  mind  that  such  fil- 
ters might  be  made  tunable. 
The  question  was:  Could  the 
SVF  maintain  both  Q  and 
gain  over  the  range  needed 
to  tune  RTTY  shifts  of  about 
50  to  1200  Hz?  A  check  of 
the  filter  design  equations 
confirmed  that  such  a  filter 
should  be  possible,  so  two 
were  built  and  tested,  After 


a  few  kinks  were  worked 
out,  a  final  unit  was  fabri- 
cated and  installed  in  my  de- 
modulator. 

The  result  was  a  continu- 
ously tunable  filter  allowing 
coverage  of  shifts  from  80  to 
1160  Hz.  Tests  showed  both 
gain  and  Q  to  be  nearly  flat 
across  the  entire  range. 

The  Circuit 

Since  many  modern  re- 
ceivers have  fixed  bfo  off- 
sets  and  cannot  pass  the 
higher  frequencies  atten- 
dant to  wider  shifts,  the  final 


v SPACE    OUT 
"|J55-£415  Hi 


AUDIO  ir* 
FROM        > 
iiU I  TEA 


v«*RH    OUT 
~&T5  Hi 


design  was  adjusted  for  so- 
called  'low  tones"  (mark  = 
1275  Hz.) 

The  circuit  (see  Fig.  1 )  con- 
sists of  two  complete  filters, 
each  using  a  TLOS4  BiFET 
quad  op  amp.  The  mark  fil- 
ter is  fix-tuned  at  1275  Hz 
while  the  space  unit  is  tur> 
able  from  1355  to  2415  Hz. 
The  pot  used  to  tune  the 
variable  filter  is  a  100k  dual- 
ganged,  41 -step  Radio  Shack 
model  (217-1732).  The  pot  is 
billed  as  a  "Stereo  Control" 
and  each  section  has  a  40- 
percent-loudness  tap  which 
is  unused. 

R5  and  R6  could  be  elimi- 
nated if  a  suitable  50k  pot  is 
available  Several  junk-box 
pots  were  tried  but  pro- 
duced poor  results  because 
the  gangs  were  not  evenly 
matched. 

R3  and  R4  should  be 
closely  matched  as  should 


Filter  Center 
Frequency  (Hz) 

1355 
1445 
1600 

1700 

1825 
1975 
2125 
2275 
2375 


Shift  (Hz> 

80 
170 
325 
425 
550 
700 
850 
1000 
1100 


Fig.  1.  Tunable  RTTY  filter. 
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Table  1.  Common  shifts  and 
their  corresponding  space- 
filter  center  frequencies. 


R5  and  R6.  These  resistors 
will  determine  the  high  and 
low  end  of  the  filter  tuning 
range. 

Construction 

Just  about  any  circuit-fab- 
rication method  can  be 
used.  I  built  mine  on  a  PC 
card  as  a  direct  plug-in  re- 
placement for  an  existing  fil- 
ter card.  The  tuning  pots 
replaced  the  filter  switch  on 
the  front  panel.  Whatever 
the  method  of  construction, 
keep  in  mind  that  some  lay- 
outs may  require  the  taming 
effects  of  ferrite  beads  on 
some  or  all  of  the  inputs, 
outputs,  bias  lines,  and  the 
power-supply  lead. 

Also,  do  not  lace  or  bun- 
dle the  tuning  control  leads. 
The  stray  capacitance  may 
cause  problems,  especially 
if  the  leads  have  to  be  more 
than  a  few  inches  long.  Use 
polystyrene  or  mylar™  ca- 
pacitors for  CI  through  C4.  I 
used  15-tum  PC  trimpots  for 
R16and  R18,  but  that  is  not 
really  necessary. 


C1-C4 
C5,  C6 
C7 
R1rR2 

R3-R15 
R16,  R18 
R17,R19-R23 
U1,U2 
Misc. 


Parts  List 

,001  mylar  or  polystyrene 
.01  disc  ceramic 
1(hjF,  1frV  electrolytic 
Dual-gang  100k  pot  (RS  27M732) 
£-Watt  resistors 
PC-mount,  20k  trimpots 
>;-Watt  resistors 
TL084  BIFET  quad  op  amp 
2  14-pin  DIP  sockets,  hookup  wire, 
PC  board T  etc. 


$  .48 

.16 

.18 

1.79 

78 

.50 

.36 

3.90 

100 

$9.15 


Parts  available  from  Radio  Shack,  and  Jameco  Electronics,  1355 
Shoreway  Rd.,  Belmont  CA  94002. 


To  align  the  fixed  filter, 
feed  in  a  1 275-Hz  signal  and 

adjust  R7  and  R8  for  maxi- 
mum output. 

The  variable  filter  should 
not  need  any  alignment.  To 
check  it,  however,  feed  in 
different  tones  and  adjust 
the  tuning  control  for  maxi- 
mum output,  tn  each  case, 
the  output  voltage  should 
not  change  with  frequency. 
Also,  the  output  voltage 
should  equal  that  obtained 
from  the  fixed  filter,  al- 
though a  slight  falloff  may 
be  noted  at  the  extreme  end 
of  pot  rotation.  If  the  read- 


ings  vary  by  more  than  a  few 
tenths  of  a  volt,  check  to  see 

that  both  gangs  of  the  tuning 
pot  track  together. 

Results 

While  the  gain  and  Q  of 
the  space  filter  are  nearly 
flat  across  the  entire  tuning 
range,  some  interaction  and 
phase  shifting  will  be  noted 
on  shifts  less  than  125  Hz. 
This  is  easily  overcome  with 
a  slight  retiming  of  the  re- 
ceiver. 

The  filter  is  easiest  to  use 
when  coupled  with  an  oscil- 
loscope. Tune  the  receiver 


until  the  mark  signal  yields 
maximum  scope  deflection, 

then  rotate  the  filter-tuning 
control  until  the  correct  pat- 
tern or  maximum  space  de- 
flection is  obtained.  After 
years  of  switching  filters,  it 
takes  a  little  getting  used  to. 

Of  course,  if  these  filters 
are  used  with  an  AFSK  gen- 
erator for  transmitting, 
make  sure  the  tones  trans- 
mitted are  the  same  as  those 
received.  Otherwise,,  you 
will  not  be  transmitting  and 
receiving  on  the  same  fre- 
quency. 

If  the  filter  control  is  cali- 
brated, then  you  can  tell  if 
that  signal  is  800-  or  875-Hz 
shift.  See  Table  1  for  a  list  of 
space-filter  center  frequen- 
cies and  the  corresponding 
shifts.  The  list  can  be  used  as 
a  calibration  guide 

With  these  filters,  strad- 
dle tuning  is  no  longer  nec- 
essary. No  matter  what  the 
shift,  the  maximum  signal  is 
being  delivered  to  the  detec- 
tors ■ 


506  G#n1r*j  Ave 
I— «i&  H  J  0709C 
{20 1}  fl54-600& 


15  Pin  Header  i  Mai  log  Socttat, 
Vert  MT/PC 

.156"  CenlefS    ,„,...,.  u ,.....,. , 5/1  00 

Crystal  Clock  Oscillator 50 

3.300uF35VAxi*l-tVr-7*"NJCh    .        .ZM 

Coils  Foi  Radio  El*c't  Feu  04  TV 
Project.  To*o  m'%  T-l,  T2.  L-1  (IZuHl 
A    L-2    1  071  u  Hi    Complete    5*1    Of    Ait 

•  colt* e,» 

MC1330— PnrneEblofQr  2/10O 

BTO-95  Transistor  1  50 

!3*cCap5  OOlul  20/100 

74 1 23-  PTrfT*  i  N  at  >  3/ 1  00 

4?0u*35V(fladaft  3/100 

470ui  16V  f  Aim  a  1  00 

2N3904  10/100 

2N3906  10/100 

tN914  40/100 

1N4148  4Q/ 100 

1N5231BC^  IV/ener  D<odei  5/100 

Voltage  Regulators!  Prime  TO  220}  7805 
7812  7824  7505. 7&  1 2-Mu  or  Ma  Ich-  3/ 1  00 
Mica  insulators  For  TO- 2 20  Pkg  20/100 
Voltage  Reds  J  Unmarked,  60%  Prima)  May 
include  PosiiivG/Nutj  A  Adjust  15/1-00 

/aL0aVollageRaofDM1O6,TO-92|  20/1  00 
PN2222A  20/100 

2N3055  50 

2N5308  20/100 

15Ca4iU-15|P*HCTTL 

7403  7442  74125 

7404  74SO  74151 
7410        7474  74163 

7437  7476  74365 

7438  7495  74393 
7440                     74107 
1  5  Cent  I  15|  Par  IC  74tSXX 
74LS02                74LS32                 74LSt58 
74LS08                74LS74                   74LS257 
74LS1 0               74LS86                  744.  S257 
74LS20                741  SI  53                74L5Z73 
20  Cant  1. 201  Per  IC  CMOS 
400TB.  40118.40500 
MC938{0TLj                                        10/1 00 
Opiol5oiatof(HHG2-6PiNOlP»Soecs       40 
2715  Eprom  1,45 
27^2  Eprom  1  90 
2764  Eprom                                                2  45 

27128  EPROM  4.96 

256K  Dram  i  &0n&  Prime  Hitachi  (Ideal  For 
MacUegiadet*t:Kp»nsionProiecisl.  4.95 
8243  it/O  E»p*nder  1Q  W/Specs  2.95 

UDN6i  TtirUi^jiav  LJuver  JC-SpecM  85 
UDN6128  95 

UCN41  t6B-Oac/Fipqf>v  Clock  iGSpec*  5/1 
LCN4801  <aCrwiB*MosLaich/0»wwl-i  00 
LM339  *5 

L  M380  i  Ul  N2280I  45 

555  Timers  (TH 4/100 

NE556lDual  T*nerM0l0f  50 

74lJOpAmatft4tfi4D4iH*nelPli4i  4.100 
I M  t 31 Q  i UnmjfSecL  Tested  Primal  50 


LM3MO 


45 


AM/fM  Radio  IC  (4  2204  W/Sper.s-Hobti'yi 

IC  Sockets 
8  PIN/  07        14  PIN/  13  16  PIN/. 15 

18  PIN/- 17       20P*N/.19  22  PIN/  21 

24  PIN/  22       28  PIN/  .24  40  PIN/  39 

7  Segment  Display  I  3  Common Cajhfr  15 
7  Segment  Display  1 6  Common  Ann)  65 
Tn  State  L  ED"s  3/ 1  00 

Jumbo  Red  LED  *  DihVsed  Lens.  Pnme (Ti|. 
All  100%  Prime-  15m.  100/S6  1.000A57  50 
LED  Mounting  Cups  &  Rings  1 5/1  00 

Texas  lnstf*§94A  Keyboard  i no  Data  For 
Pins  Made  When  Each  Key  Depressed      4  95 


D*>  Switch- 1 2  Position 

Dip  S*iTcr>e  Poviion 

rteyoo&d  Ptf&lt  Button  Tops 

Audio  Cable 

22AWG  Wire 

27AVWG  Wire 

Mini  Lubricator  (A  l  ubncanti 


2/1  00 

4/100 

30/100 

3OFeeVJ00 

SOFeeytOO 

50  FeeVl  00 

I  00 


Mole*Pins|?  Pin/Slnpf  100/S2500/S4.1K/S5 
Clock  Module- Crystal  Controlled.  Green 
Dtaplav/  J  2  VDC/Tirne  Set  Switche^/Diiia-4  95 
Rotary  Switch  (5  Position,  5A  125V)-3/l  00 
Ghent  Alpha  Numeric  Display  11/2  k  2 
7X5  13b  Trjlali  Ned  LED  Mat raj  Specs-4  95 
11  LED  B*r  Qriph  Oispt»y  2  :i/4  Reel 
LEDs{SpecifyRwl  Grn.AmbjSoeC5  2  69 
54w*n  Amp  1 7)  Tspp*d  TmFmhotmm-Gan  Be 
Wire^  Fatffi  VB  V.  1  £  V.  1 8^  RflQ  Shpg  8  35 
Watl  Pluo  Transformer -24V  525mA  1  50 

63v    l  3  A  Tf«nslormef  t  20 

1 2 V  Cent  er  Tap  Transtormer  2  50 

BA.  200V  Brkdot.  O  Disc  iGii  95 

1N40Q7  20/1  00 

1N5059  1200V  1  Amot  15/100 

1N5O60I400VT  Amot  10/100 

Zenet  D4MJtts-20ViW  30/100 

Zenei  Diodes- rav  iWGiass  3O/100 

2560  OHC  Crystal  SO 

3  57954  5  Color  B**nU  OystaM  NC  1 8t  50 
T  0  Mh-  Crystal  1  95 
6  0  Mht  Cryalal  1  95 
TO- 5  Heat  Stnks  \  Bern}  1 0/  T  00 
TO-lBHeatS<nkfl<flefnt  10/100 
Super  Sub- Mini  Ceramic  Capa  (All  1 0OYI 
O0l5uF  lOOVi152]  50/100 
0022 uf  tOOVi182i  30/1  00 
002/ul  lOOV|2/2ri  30/1  00 
0033uf  lOOV(332l  30/100 
0039-ul  1 00V  i  392j  30/ 1  00 
0056oM00Vi562J  30/1  OO 
0062uf  1  OO  V  (8221                              30/ 1  00 

4  7t/l  40V  Lytic  (Ra*al»  20/ 1  00 
47ur25V  L/Tk:  i^UKltati  10/1  00 

10OCM  185 VTwitil  Lock  100 

32Q0uf  5QV  (Ideal  F&  Power  Suppi>e^  1  00 
5&0Ou«  25V  f Comp  Grade  3-576  IK  \  J-3/1  00 
1uf50VMonohihic&  10/100 

22uf  50V  Monoiirftftx  20/1  00 


CNe  CaparSei  ot+  2  Eacft  IT  A3  2&- 1  00 
33uf  100V  0«  Mylar  10/100 

1.000  PC  Hesalot4sst  (30  Values  I/2WS3 
Pots- 1  Mea  L.near  Taper  5/1  00 

M««on  OetBclorBdsilnc  tc -*2l  7/1000 
Mo*  Dal  IIC  Only- (A  M2232AJ  3^2  20/ 10  00 
Protea  Boh/  L^d  For  Detector  1  95 

M  in ia I  ure  Speaker  For  Detector  ,65 

EUtertsive  Construction  Article  For  Del  Si 
TV  Knobs  15/100 

Ammt>te# (CM 8  A.C  Amperu^i  .4,95 

Volt/OHM     Meier     MVMNT    (0-1K     OHM. 

0-300V) 2  96 

6V  Miniature  Gear  Motor  50 

RF  Chokes*  I  8u^  5  2uh,  1 2uh,  22ut>  1 0/ 1  OO 
22/44  Pm  I  ciqe  Card  ConneclQr  50 

Sid.  Con  l .  -  50.  1 0OK;  1 1  2.  SM  Si  1  00 

BISIC  b  r  Connector  1  U&274 J  95 

Mixed  Connector  Ass  I  10/1  00 

1  5 AMP  50V  BfrtgeiGt.  TOS  Pkg)  SO 

25JU*^2O0VaiidgeHScidarLugTenrt       150 
Z.t**TVI*Qim?mmm*¥:Sp*ctwi%\  Each 
221-42.  22143.  221-45.  2$\-48.  221-69, 
221-79. 221  B7,  221-96.221  104. 22  M  06 
221-106,  221  140 

2SD900lr*jru  Output  W/Da/nper  Dtodet-2  95 
25C1 1  72B<Taali4>Horu  Output  Transf  1  95 
Vrinegard  4  Bay  Bowtie  UHF  Antenna'  19- 50 
IC  Storage  (Bod  Box  (Hokfe)  30  tCs-1  75 
Prvcislon  (MuH>Tum>  Trim  Potm  (Copafl. 
100  OHM.  500  OHM  1  K,  2K.  5K.  1 0K.  20»C 
50K  I0OK.20OK,  5O0K,  T M-  85  Eactv3/S2 
nharPT  40VMorMt {Single  Tumi  Trimmer 
lOOOHM.  IK.  10K.  25K.50K,  I0OK  4/S1 
Heat  Sen&if ive  Sw  itch/ 1 50  C  1 0/ 1  00 

MuedGoilAssi  10/100 

euizers  .3/1  DO 

C  hip  Resistor  (6  8  K>  20/ 1  00 

Chip  ReSiSlOF  [A  70KJ  20/  T  00 

Chip  Cap  (330pn  20/1  OO 

Jumbo  Red  LEO  W/Buni  in  Resistor  30/ Si 
MRF90l{HobbvGrade«cnbGood}  10/1  00 
IC  Aas  fl  Hobby  Grade  Some  Marked>30/S  t 


20Cent(.20)74SCXX 
Series  Special 

•  Octal  interface  Circuits 

•  Equrtalenl  To  74LSXX  S*"et 

•  Low  Power  ISO-CMOS  Technology 

•  Short  Propagation  Delay 
-  Improved  Noise  Margin* 

•  High  Current.  5>nk/Stitfrca  Capability 
74SC1  37  1  Of  8  Inverted  Decoder  Latched 
7 4 SCI 38/ 1  Ol  a  Inverted  Decoder 

/ISC  1 39  1  Qi  ^  Evened  Oecoder 
/4SC237  1    Of    8    Non- inverted.    LaTqhed 
/4SC235  l  Of  8  Non-lnvftiled 
74SC239  1  Of  4  Nan- In  verted 
7flSC240-Octal  Bu«er/Lme  Driver  4 nv 
74 SC241  Octal  BuHer/Lme  Dnver-N/I 
74SC244  Oclal  Buffer/ Line  Dnver  W\ 
74SC245'Octat  Bus  Transceiver  Hon  1 
74SC373  Transparent  Latch  No*Vlnv 


74SC374-D  Type  Ffcp-Ftop  H&Vl^w 
74SC533  Tranepefem  La  left  inserted 
74SC534-0  Tvoe  Flip- Flop  tnvertad 
74SC540- Octal  Buffer; L me  Driver  inv 
74SC5h*1  OclaP  flutes  Line  Dn«r  '. 
74SCS&3  T  ran  sea  fen  I  Latch  inverted 
74SC554  0  Type  Fhp-F]op  inverted 
74SC57>Transpa»eril  Latth  Non/lnv 
74SC574  0  Type  Fitp- Flop  Norvinv 
Dala  6ooH  For  All  Above  a  4 


Cypher  IV  Micro-Controller  Kit  $129.50 

«  4  MH*.  fl'&il  Microprot.l*&lil>r 
I  NAT  1MS8073) 

•  Conirul  Basic  interpret  On-Chip 

■  Auto- Si  art  Operation  At  Power -On 

•  Fast  15  34  Multiply  And  Divide 

•  RS-23?  Suppons  CRT  %  Serial  Link 

•  24  Bt  Dtfechonal  i?Q  Lines  (82&5Ai 

•  RAM  Mefnory-2K  £«pancl»bte  To  I6H 

■  Eprom  MemO'Y  £>carietflDJ*  f  o  niK 

•  Buril  In  Eprom  Programmer 

•  Parr  1  Centronix]  Printer  Jntertace 

•  Opttonai  ReaJ  trme  Qocfc  W  -  Bacfcuc 


Pay  TV  Ha  rtfwara  I  nata  Itabon  k  1 1 6  low  Out 
AiLo*A»*2  95^*3  SOSfttppmoPerlinft 
aji  Kits  Contain  5  F  Connector*,  TOO  io  T^ 
OfiM  Bahjn  30O OHM  Terminal  flJoc*  2  Ft 
75  OHM  Paten  Cofd.  2  Ft  300  OH  M  T *m  Lead 

Nr  in  CaM  r>^  And  UHf  Antanna 

Model  eat  24-12  9S  include*  Ali  Of 

The  Above  Plus  2S  Feet  Coama'  Caole  And 

Mounting  Hardware  For  Indoor  WaJl'Cetimg 

itlation 
Model  *^B80S2,95  Includes  All  01 
The  Above  Plus  25  Feet  Coaxial  Cable  And 
Aiiraciiui*  Expandable  PaM-'O  Boif  For 
Easy  iridooi  Installation 
Model  «4B45  *3  95  Includes  All  01 
The  Above  Pfus  6S  Feet  Coa«ial  Cable  Am; 
Air  Necetaarv  U  floli  Hardware 


model  705   Digital  Multimeter 


P449  ?MT 


icppvioijev 

0.1  pA  la  1&A 
IpF  lo»** 

unique  peiai  n 

IMll-HS 


95 


UHF-TV  PRE  AMP 

(As  featured  m  Radio  Electronics  March/ 
May  articles,  19S2> 

This  tn&Kpon&twe  antenna  mot/nlerj  pre- 
amp  can  add  more  than  25  tiB  ot  gam  fo 
youjr  iysrem  Lots  of  satis tmtt  cusromers 
and  repeat  otders  for  rhJ5  ftrph  gua/^y  hrr. 
iv^icn  jnciudes  atf  componenr  parr's.  PC 
BO.  Cms»  Power  Supply  ana  &»itm  134  SO 
Asse moled  Version  J5/S0 


THBC  HECftO  MART  accepts  Vrsa  MC  and  tdeptm  COQs  Mrramum  order  StOOD  Si 
US  oroers  1700  Canada  and  offier  counres  13  SO  JnduOes  ins  ?  Stiocpng  rate  adjusted 
Nj  resatents  add  *%  sales  tax 


artier? 


■EITFEiLJ. 
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1986 
CALLBOOKS 


The  "Flying  Horse" 
has  a  great  new  look! 

It's  the  biggest  change  in  Callbook  history! 
Now  there  are  3  new  Calibooks  for  1986. 

The  North  American  Callbook  lists  the 
amateurs  in  all  countries  111  North  America 
plus  those  In  Hawaii  and  the  U.S.  possessions. 

The  international  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  In  all  countries  outside  North 
America.  Coverage  includes  Europe,  Asia, 
Africa,  South  America,  and  the  Pacific  area 
(exclusive  of  Hawaii  and  the  U.S.  posses- 
sions). 

The  Callbook  Supplement  is  a  whole  new 
Idea  In  Callbook  updates.  Published  June  1, 
1986,  this  Supplement  will  Include  all  the 
activity  for  both  the  North  American  and 
International  CaH books  for  the  preceding 
6  months. 

Publication  date  for  the  1986  Calibooks  is 
December  1,  1985.  see  your  dealer  or  order 
now  directly  from  the  publisher. 


a  North  American  Callbook 

incl.  shipping  within  USA  $25.00 

mcl.  shipping  to  foreign  countries        27.60 

□  International  Callbook 
incl.  Shipping  within  USA  $24.00 

incl.  shipping  to  foreign  countries        26.60 

D  Callbook  Supplement,  published  June  1st 
Incl.  shipping  within  USA  $13,00 

Incl.  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

n  Both  N.A.  &  international  Calibooks 
Incl.  shipping  within  USA  $45.00 

incl,  shipping  to  foreign  countries        53,50 

************ 

Illinois  residents  please  add  6V*%  sales  tax. 
All  payments  must  be  in  U.S.  funds. 


HbooL 


INC. 


RADIO  AMATEUR 

ca 

Dept.      B 

925  Sherwood  Dr.,  Box  247 

Lake  Bluff,  I L  60044,  USA 


Tel:  (312 J  234-6600 


Treat  yourself  to  the  D-104  Silver  Eagle. 


The  world  renowned  D-104 
stands  alone  as  the  performance 
leader  in  base  station 

amateur  microphones.  The 
T-UP9-D104  Silver  Eagle  is 
also  recognized  for  its  out- 
standing beauty, 

A  bright,  vibrant 
appearance  reflects  ele* 
gance  and  style.  All  exteri- 
or parts  plus  the  hase  and 
handle  are  chrome  plated  to  a  jewel- 
like finish. 


As  a  result  of  Asta 

of  technology,  this  microphone  is 
also  extremely  versatile 
Factory  wired,  il  can  be 
easily  converted  to  elec- 
tronic or  relay  operation. 
Adjustable  gain  provides 
optimum  modulation. 

The  D-104  Silver  Eagle 
will  make  any  rig  look  as 
good  as  it  sounds.  For 

more  information,  see  your  Astatic 

dealer  or  write. 


Astatic  Corporation 

I  Box  120  -  Cdrmeatd ,  <  >H  +KMO-O210  .  (2Jfi)  593-1U1 

In  Canada:  Canadian  Astatic.  LTD. 

l220EltemereRd..l'nii2 

Scarborough,  ( tauuio  MIP  2X5  *  (4!o)  213-2221 


• . .  at  last  *  ■ . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  iff 

$184.50  S-F  RADIO  DESK 
Deluxe  -  Ready  to  Assemble 


Also  Available 
:lon?  Space  51    Wide  by  30'  Deep 

$199.50 


Designed  with  angled  rear  shelf  for  your 
vtewing  comfort  and  ease  of  opera! ion. 

FINISHES:  Walnut  or  Teak  Slain, 

Floor  Space:  3§"  Wide  by  3D"  Deep 

Additional  rntormalron  on  Request 

Checks,  Money  Orders,  BanKAmerieard 
and  Master  Charge  Accepted 

FOB  Curve*  City  On  Calir  Add  6%  Sales  Tax  I 
DEALER  INQUIRIES  INVITED 

ST  Amolew  Radio  /crates 


SI 


4384  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF.  9023O  —  PHONE  (213)  837  4670 
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HF  Equipment  Regular 

IC-735  HF  transceiver/SW  rcvr/mic  849.00 

PS-55  External  power  suppfy 160.00 

AT-150  ALitomatic  antenna  tuner ,  _  349.00 

FL-32  500  Hz  CW  filter 59.b0 

EX-243  Electronic  keyer  unit 50.00 

IC-745  mm  xcvr  w/ .1-30  MHz  rcvr  999.00 

PS-35  internal  power  supply., 160.00 

EX-241  Marker  unit „.  20.00 

EX  242  FM  unit , 39.00 

EX-243  Eleclronic  keyer  unit.......  50.00 

FL-45  500  Hz  CW  filter  (1st  IP] 59.50 

FL  54  270  Hz  CW  filter  (1st  IF) 47.50 

FL-52A  500  Hz  CW  filter  (2nd  IF]  96.50 

FL-53A  250  Hz  CW  filter  [2nd  IF]  96.50 

FL-44A  SSB  filter  (2nd  IF) 159.00 

HM-I0  Scanning  mobile  microphone  39.50 

SM-G  Desk  microphone,..^ 39.00 

HW-12  Extra  hand  microphone 39.50 

MB- 12  Mobile  mount 19.50 


SALE 
72995 
144*s 

314^ 


769" 

144" 


89" 

89w 

144" 


IC-751  9-band  xcvr/.l-30  MHz  rcvr  1399 


PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  (1st  IF)... 
FL-G3  250  Hz  CW  filter  (hi  IF)... 
FL-52A  500  Hz  CW  filter  (2nd  IF)  . 
FL-53A  250  Hz  CW  filter  (2nd  IF), 

FL-33  AM  filter 

FL-70  2,8  kHz  wide  SSB  filter  .... 
HM-12  Extra  hand  microphone... 

SM-S  Desk  mtcrophone ...iV 

RC-10  External  frequency  controller 


160 

59 
48 
96 
96 
31 
46 
39 
39 
35 


MB  IS  Mobile  mount.... 19 


00  1089 

00  144* 

50 

50 

50   89*s 

50   89* 

50 

50 

50 

00 

00 

50 
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IC-720A  9-band  xcvr  •  (CLOSEOUT)  •  1349.00  699- 

PS-15  2(}f\  external  power  supply  L49.00  1343- 

FL-32  500  Hz  CW  filter „  59.50 

FL-34  5.2  kH?  AM  filter 49.50 

BC-10A  Memory  bach-up. 8.50 

SM-5  8-pin  electret  desk  mic  .......  39.00 

MB- 5  Mobile  mount 19,50 


Other  Atce&or/e*-  Regular 

PS-15  ?0A  external  power  supply,,,..  149.00 

CF-!  Cooling. Ian  tor  PS-15 45.00 

EX- 144  Adaptor  for  CF-I/PS-lb  ,,...,,  6.50 

PS  30  Systems  p/s  w/cord,  6-pih  plug  259.95 

OPC  ()pt.  cord,  specly  2,  4  Qj  6-pin  5.50 

SP-3  External  base  station  speaker....  49,50 

SP-5    Remote  speaker  for  mobiles  ....  25.00 

CR-64  High  stab   ref.  xtal  (745/751)  56,00 

PP-1  Speaker/patch  [specify  radio)...  139.00 

SM-8  Desk  rmc- two  cables,  Scan.....  69.95 

AT  100  100W8-band  auto,  antenna  tuner  349.00 

AT- 500  500W  9-band  auto,  antenna  tuner  449.00 

AH-1  5-band  mobile  antenna  w/tuner  289.00 

GC-4  World  clock  •  (CLOSEOUT)  •  99.95 


SALE 
134^ 


234" 


129" 

3149i 

399" 

2599i 
7§is 


ICOM 


HF  linear  Amplifier  Regular 

IC-2KL  160-I5m  solid  state  amp  w/ps  1795.00 

6-meter  VHF  Ponahlv  Regular 

IC-S05  37 tOW  6m  SSB/CW  portable    449.00 
BP-10  internal  Nicad  battery  pack     79.50 

BP-15  ACcharger 1250 

EX-248  FM  unit , 49.50 

LC-10  Leather  case 34.95 

VHF/l'HF  frase  mu/fi-mod^s  Regular 

IC-551D  SOW  6-meter  SSB/CW 699.00 

EX-1Q6  FM  option ....  125.00 

8C-10A  Memory  back-up...........  3,50 

SM-2  Electret  desk  microphone  ....  39  00 

IC-271A  25W  2m  FM/SSB/CW 699.00 

AG-20  Internal  preamplifier*  M 5695 

IC-271H  10pW  2m  FM/SSB/CW......  899.00 

AG-25  Mast  mounted  preamplifier"  84.95 

IC-471A  25W430^50SSB/CW/FMxcvr  799.00 

AG-i  Mast  mounted  preamplifier*  89.00 

IC-471H  75W  430450  SSB/CW/FM  1099.00 

AG-35  Mast  mounted  preamplifier*  84.95 


SALE 
1299 

SALE 
399* 


SALE 
599*1 
112" 


569" 
699" 


For  a  Limited  time! 

With  the  purchase  of  an  IC-271A/H  or 
IC-471A/H  get  the  matching  PREAMP* 

for  only  •  $100  Extra, 


Aci  essories  common  to  271A/H  and  471 A/H 


PS-25  Internal  power  supply  far  (A) 
PS-35  Internal  power  supply  for  (H) 

PS-15  External  power  supply 

SM-G  Desk  microphone 

EX-310  Voice  synthesizer 

TS-32  ComrnSpec  encode/decoder. 

LIT- 15  Encoder/decoder  interface 

UT-15S  UT-15S  w/TS-32  installed.. 

VHF/UHF  mobile  multi-mode 

IC-290H  25W2mSSB/FM,TTPmic 


99.00  89"' 
160.00  144" 
149.00  134" 

39.00 

39.95 

59.95 

12.50 

79.95 

Regular  SALE 
549.00  479** 


IC-490A  10W  430-440  SSB/FM/CW     649.00  579" 


VHF/UHF 71. 2  GHz  FM  Regular 

IC-27A  Compact 25W 2m  FMw/TTPrmc  369.00 

IC-27H  Compact 45W2nirM«/TTP  mic  409.00 

IC-37A  Compact  25W  220  FM.  TIP  mic  449.00 

IC-47A  Compact  25W  440  FM,  TTP  mrc  469.00 

PS-45  Compact  8A  power  supply .,,  11295 

UMG/EX-388  Voice  synthesizer ...  29.95 

SP-10  Slim-line  external  speaker ...  29.95 

IC-3200A  25W  2m/440  FM  w/TTP 549.00 

UT-23  Voice  synthesizer 29.95 

AH-32  2m/440  Dual  Band  antenna  32.95 

Larsen  PO-K  Roof  mount  ... 20.00 

Larsen  PO-TLM  Trunk-fip  mount  20.18 

Larsen  PO-MM  Magnetic  mount  19.63 

IC-1271A  10W  1.2  GHz  SSB/CW  Base  999.00 

ATV-1200  ATV  interface  unit  .......  TBA 

PS-25  Internal  power  supply ,..,.,.  99.00 

EX-310  Voice  synthesizer 39.95 

UT-15S  CTCSS  encoder/decoder  ...  79.95 

IC  120  IW  1.2  GHz  FM  Mobile 499.00 

ML-12  1.2  GHz  10W  amplifier......  339.00 

Repealers  Regular 

RP  3010  440  MHz,  10W  FM,  ml  cont  999.00 

RP  1210  1,2  GHz.  10W  FM,  99  cUyntti  1199.00 
Dupleaer  1210  1.2  GHz  duplexer...  1199.00 
Cabinet  for  RP-1210 249.00 


SALE 
299" 
359" 
329" 
399" 
99" 


489** 


839 


95 


89" 


449*5 

299" 

SALE 
899" 
1089 
1089 


Order  Toll  Free 
Use  your  Credit  Card! 

Hand-held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m 349.00  289" 

IC-04AT  for  440  MHz  379.00  319" 

Standard  models        Regular  SALE 

IC-2A  for  2m 239  50  189" 

IC-2AT  wthTTP.......  269  50  199" 

IC-3AT  220  MHz.  TTP  299.95  239" 

IC-4AT  440  MHz,  TTP  299.95  239" 


Accessories  for  BeluM  models  Regular 

BP-7  425mah/13.2V  Nod  Pak     use  BC-35  67,50 

BP-8  80t)m3h/&4V  Nicad  Pak*  use  BC  35...  62.50 

BC-35  Drop  in  desk  charger  for  all  batteries  69.00 

BC  60  6-p05it#on  gang  charger,  all  batts  SALE  359,95 

BC-16U  Wall  charger  for  BP7/BP8 10,00 

LC-il  Vinyl  case. „ 17.95 

LC-14  Vinyl  case  for  Dlx  using  BP-7/8 17.95 

LC-02AT  Leather  case  for  Dlx  models  w/SP-7/8  39  95 
A  re es $ o r ies  io r  h of  h  mo ch h                    Regular 

BP-2  425mah/7,2V  Nicad  Pak  -  use  BC35„„  39.50 

BP  3  Extra  Std.  250  mah/8.4V  Nicad  Pak ....  29.50 

BP-4  Alkaline  battery  case 12.50 

BP-5  425mah/10.SV  Nicad  Pak  -  use  BC35  49.50 

CA-2  Telescoping  2rn  antenna 10.00 

CA-5  5/8-wave  telescoping  2m  antenna 18,95 

FA-2  Extra  2m  flexible  antenna 10.00 

CP-1  Cig.  Irghter  plug/cord  for  BP3  or  Dlx,...  9.50 

DC-1  DC  operation  pak  for  standard  models  17.50 

LC-2AT  Leather  case  for  standard  models 34.95 

RB-1  Vinyl  waterproof  racho  bag,.. .-„  30.00 

HH-SS  Handheld  shoulder  strap 14:95 

HW!  9  Speaker  microphone 34.50 

HS10  Boom  microphone/headset.. 1550 

HS-10SA  Vox  unit  for  HS40  &  Deluxe  only  19.50 

HS-I0SB  Pftumt  for  RS4G „..♦■* 19  50 

ML-1  2m2.3win/lQwoutampliiier.....SALE  79.95 

SS-32WI  Commspec  32-tone  encoder 29.95 

Receivers  Regular  SALE 

fl-7000  25-2000  MHz,  117V  AC 899.00  789" 

RC-12  Infrared  remote  controller...        TBA 


1 


R-7IA  100  kHz-30  MHz,  117V  AC 

RC-il  Infrared  remote  controller... 

FL-32  500  Hz  CW  filter 

FL-63  250  Hz  CW  filter  (1st  IF} ,._. 

FL-44A  SSB  filter  [2nd  IF) 

EX-257  FMumt 

EX-310  Voice  synthesizer 

Cft-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK-70(EX-299)  12V  DC  option...,. 
MB-12  Mobile  mount... 


$799  00  G499& 
59.95   49" 
59.50 
48.50 

159.00  144" 
38.00 
39.95 
56.00 
49.50 
9.95 
19.50 


HOURS  •  Mon.  thru  Fri.  9  5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday, 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


WIGKUFFE,  Ohio  44092 

2S940  Euclid  Avenue 

Ptione  (216)  585-7388 

Ohio  WATS  1-800^362-0290 

ZT  1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave, 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

Kf  1-800-327-1917 


CLEARWATER,  Fla.  33S7S 

1898  Drew  Street 

Phone  (813)  461-4267 

Ho  In-State  WATS 

No  Nationwide  WATS 


LAS  VEGAS,  Nev.  89106 

1072  H  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

E2?  1-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  n.  Milwaukee  Avenue 

Phone  (312)  631-5181 

SffiJl-800-621-5802 


a 


When  You  Buy,  Say  73 


'  t 
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Stephen  W  Wolf  N08M 
27132  Butternut  Ridge  Road 
North  Olmsted  OH  44070 


Double  Your  Computing  Power! 

Try  "parallel  processing"  with  a  second  CoCo  keyboard. 


This  article  describes  how 
to  add  a  second  key- 
board to  your  computer.  It  is 

simple  in  that  no  code  con- 
version is  attempted.  The 
second  keyboard  is  simply 
placed  in  parallel  with  the 
first  This  will  be  of  special 
interest  to  amateur-radio  op- 
erators using  the  Color  Com- 
puter* They  no  longer  will 
have  to  have  the  computer 
sitting  in  front  of  their  radios 
taking  up  valuable  desk 
space, 

My  wife  and  I  run  a  secre- 
tarial service  here  in  the 


Cleveland,  Ohio,  area.  We 
have  found  our  CoCo  to  be 
invaluable  in  this  word  pro- 
cessing area.  The  TRS-80C 
makes  the  thousand-dollar 
machines  look  like  a  big 
waste  of  money  Why  buy  a 
big,  sometimes  dedicated, 
machine  when  you  can  run 
two  or  even  three  CoCos  for 
the  same  price?  I  do  not  be- 
Meve  that  we  realize  how 
many  computers  like  ours 
are  out  there  in  businesses, 
More  public-domain  pro* 
grams  to  demonstrate  the 
business  end  of  the  Color 


KEYBOARD  PSC 


* 


COLUMN  «cfl£S 


Fig.  1.  To  test  your  new  keyboard,  connect  a  battery-oper- 
ated test  lamp  or  an  ohmmeter  between  any  row  and  any 

column  wire,  Ensure  that  the  respective  key  operates.  For 
example,  if  wire  4  and  wire  13  are  checked,  key  T  should 
establish  continuity.  Repeat  for  each  row  and  column  wire. 
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Computer  would  drive  this 
home. 

Although  not  into  games, 
I  do  use  the  computer  for 
code  conversion  on  my  am- 
ateur-radio system,  As  an 
avid  code/radioteletype  en- 
thusiast, I  cannot  imagine 
going  back  to  a  keyer  or  me- 
chanical teletypewriter  My 
Yaesu  FT-980  radio  is  micro- 
processor controlled.  The 
various  ports  are  brought 
out  of  the  radio  and  can  be 
controlled  by  another  mi- 
croprocessor. The  possibili- 
ties are  exciting. 

My  problem  was  de- 
scribed by  the  old  adage, 
"You  can't  mix  business  with 
pleasure/'  The  CoCo  had 
been  kept  on  the  radio  desk. 
This  allowed  me  to  enter 


business  documents  while 

still  keeping  an  ear  to  the  ra- 
dios. At  times  the  CoCo 
really  became  a  nuisance  as 
it  took  up  so  much  desk 
space;  moving  it  to  the  side 
is  difficult  due  to  the  wires 
and  cables. 

Checking  some  of  the  lo- 
cal computer  outlets,  I 
found  their  units  to  be  (typi- 
cally) way  overpriced.  Key- 
boards are  available 
through  mail  order,  but 
matching  enclosures  could 
not  be  found.  Many  of  these 
keyboards  would  require  re- 
formatting to  work  with  the 
Color  Computer. 

This  was  when  our  16- 
month-old  daughter  came 
by  with  her  "computer"  — 
the  old  bubble-bump  key- 


Photo  A,  The  new  addition  to  the  radio  shack. 


Photo  B,  Keyboard  rear  leg  with  rubber  foot 


Photo  C  Box  for  connections. 


board  which  I  had  given  her 
when  I  modified  my  com- 
puter by  giving  it  a  real  type- 
writer keyboard  My  wife 
yelled,  "Indian  giver!"  as  I 
took  the  old  keyboard  into 
the  workshop, 

Modifying  the  Keyboard 

The  keyboard  is  a  small, 
self-contained  unit  not 
needing  an  enclosure.  How- 
ever, you  will  need  a  box  to 
keep  the  connections  im- 
mobilized. If  they  are 
bumped  and  jiggled,  they 
will  eventually  fail,  The 
mounting  brackets  on  the 
side  provided  a  location  for 
hardware  rigged  to  hold  the 
keyboard  at  the  proper  an- 
gle. 

All  parts  were  scavenged 
from  various  junk  boxes.  A 
parts  list  is  an  excellent 
breeding  ground  for  creativ- 
ity. If  you  do  not  have  a  part, 
try  to  come  up  with  some- 
thing you  can  substitute  for 
it  If  you  do  not  have  rubber 
feet  for  the  keyboard,  per- 
haps you  can  locate  some 
rubber-like  material  from 


COMPUTER  5 
TRAMSFORUER 


somewhere  else,  or  check 
the  attrc  and  basement  for 
some  discarded  appliance 
that  may  have  rubber  feet 
you  could  use. 

The  keyboard  is  con- 
nected to  the  computer  via 
the  1&-conductor  ribbon  ca- 
ble coming  out  of  the  back 
of  the  connector  box.  (Pin  3 
of  this  cable  is  not  used:  I 
write  about  16  conductors 
only  because  of  the  type  of 
wire  that  I  used.  You  may 
substitute  15-conductor  ca- 
ble anywhere  that  16-con- 
ductor  cable  is  called  for.) 

Cut  a  slit  in  the  bottom  of 
the  box  for  the  ribbon  cable 
to  fit  through.  Measure  the 
cable  and  mark  the  box. 
Drill  a  hole  at  one  end  of  the 
mark,  fit  a  copingr$aw  blade 
into  it,  and  carefully  cut  the 
line  If  you  do  not  have  a 
coping  saw,  perhaps  the  slit 
could  be  made  (in  a  plastic 
box)  using  a  hot  knife  or  sol- 
dering iron.  A  hand  rnoto- 
tool  would  be  ideal  for  this 
step.  Wrap  tape  around  the 
ribbon  conductor  to  protect 


PIN  I 


KETBC»f«J 

CONNECTION 

SOCKET 


AREA 
Of 

RAM 


Pint  16 


the  cable  from  chafing  on 
the  edges  of  the  slit  in  the 
box. 

The  following  step,  cut- 
ting and  gluing  the  ribbon 
cable,  is  not  necessary  if  you 
can  locate  a  proper  connec- 
tor for  it.  You  cannot  solder 
against  the  plastic  of  the  ca- 
ble; it  just  disintegrates. 

The  connection  to  the 
keyboard  is  formed  using  a 
card-edge  socket  and  a  plug- 
in  board  for  this  socket. 
Since  the  spacing  of  the  con- 
nections on  the  ribbon  cable 
is  different  from  the  spacing 
on  the  plug-board,  the  rib- 
bon cable  connections  will 


be  repositioned  to  match 
the  plug-in  board.  With  a 
pair  of  scissors,  cut  the  con- 
ductors of  the  ribbon  cable 
apart.  Feed  the  cable 
through  the  slit  and  glue  the 
box  to  the  back  of  the  key- 
board. 

Sixteen-conductor  cable 
will  be  run  from  the  second 
keyboard  to  the  computer 
This  cable  can  be  hard  to 
find,  but  it  is  easy  to  fabri- 
cate. Rotor  cable  in  3, 4,  and 
5  conductors  is  available  at 
most  department  stores. 
Four-conductor  phone  line 
can  be  found  at  Radio  Shack 
and  is  quite  flexible. 


Fig.  2.  Front  of  the  computer. 


Photo  D.  Keyboard  connectors  come  into  the  bottom  of 
the  computer. 
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Determine  how  far  you 
want  to  go  with  the  key- 
board and  cut  as  many  runs 
of  the  cable  as  you  need  to 
make  the  16  conductors.  I 
used  +wire  phone  line,  25 
feet  long;  four  runs  made  16 
conductors.  Tape  the  cables 
together  every  six  inches  or 
so  to  keep  things  neat  Mask- 
ing  tape  is  cheaper  than 
electrical  tape  for  this  pur- 
pose. 

Now  you  will  have  to  de- 
cide if  you  wish  the  second 
keyboard  to  have  a  connec- 
tor, The  alternative  is  to  wire 
the  keyboard  directly  to  the 
computer  This  means  you 
will  have  to  gather  up  the  ex- 
tra keyboard  with  the  com- 
puter when  you  move  them. 
Skip  the  next  few  steps, 
which  are  for  the  connector, 
if  you  are  not  going  to  use 
one. 

Cut  another  16-conductor 


cable,  this  time  make  it  two 
feet  long.  It  will  be  used  in- 
side the  computer.  Set  it 
aside. 

A  25-pin  D  connector  is 
used  in  these  steps.  These 
connectors  are  difficult  to 
solder,  A  small  soldering 
iron  and  tweezers  will  make 
the  job  easier.  Shorts  can  be 
avoided  by  using  as  little 
heat  as  possible  so  that  the 
insulation  on  the  wires  is  not 
burned  away. 

Solder  each  set  of  wires  in 
a  predetermined  order.  If 
you  solder  red,  black,  green, 
and  yellow  each  time,  you 
need  find  the  position  of 
only  one  wire  to  know  where 
the  other  three  go.  If  you  are 
using  rotor  cable,  you  will 
find  one  wire  is  different. 
Again,  pay  attention  to  the 
order  in  which  they  are  in- 
stalled. 

Use  the  female  connec- 
tor for  the  back  of  the  com- 


puter, If  something  falls  on 
the  computer,  it  is  less  likely 
to  short  the  female  connec- 
tor than  the  male. 

Take  one  end  of  the  16- 
conductor  cable  you  fabri- 
cated and  solder  it  to  the 
male  D  connector  Install 
the  hood  over  this  connec- 
tor. Set  the  cable  aside. 

If  the  box  that  was  in- 
stalled on  the  back  of  the 
keyboard  is  too  small  to  fit 
the  card-edge  socket,  the 
socket  will  have  to  be  cut. 
Cut  between  the  17th  and 
18th  set  of  terminals  on  one 
side  of  the  socket  That  way 
you  will  not  need  to  worry 
about  damaging  the  16th 
terminal-  If  more  room  is 
needed,  cut  off  the  mount- 
ing hole.  Only  the  top  or  bot- 
tom set  of  terminals  will 
need  to  be  used.  The  other 
set  of  16  terminals  can  be 
cutoff, 

Cut  the  plug-in  board  per- 


pendicular to  the  terminals 
Leave  enough  to  be  able  to 
grasp  the  board  to  plug  it  in. 
If  you  cut  the  connector,  cut 
the  board's  length  to  match. 

Using  the  plug-board  as  a 
guide,  glue  the  ribbon  cable 
terminals  over  the  plug- 
board terminals.  Super  glue, 
if  used  carefully,  works  f ine. 
The  connector  will  be  tight 
due  to  the  additional  mate- 
rial of  the  ribbon  conductors 
so  be  sure  your  glue  will 
hold. 

Use  an  ohmmeter  or  bat- 
tery-operated test  lamp  to 
determine  which  wire  of  the 
cable  is  attached  to  pin  one 
of  the  D  connector.  Solder 
this  to  the  terminal  on  one 
side  of  the  card-edge  socket. 
Do  the  same  for  the  1 5  other 
wires. 

Plug  the  board  into  the 
card-edge  socket  Place  the 
connection  into  the  box.  If  it 
is  loose,  a  drop  of  glue  wi 
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secure  it  File  a  hole  in  the 
top  of  the  box  for  the  cable 
to  come  out.  Put  tape  over 
the  cable  so  it  fits  tightly  in 
the  hole,  Put  the  cover  on 
the  box. 

Clue  two  rubber  feet  on 
the  bottom  front  edge  of  the 
keyboard.  Threaded  rod  is 
used  to  lift  the  back  of  the 
keyboard  to  the  proper  an- 
g!e.  Cut  the  rod  so  that  it 
gives  an  angle  that  will  suit 
you.  Two  nuts  secure  the  rod 
to  the  top  of  the  keyboard- 
Put  a  nut  onto  the  bottom  of 
one  of  the  rods  and  screw  a 
rubber  foot  on  after  the  nut, 
Glue  the  nut  to  the  foot.  Do 
the  same  for  the  other  rear 
foot,  A  dab  of  glue  to  all  the 
nuts  will  keep  things  secure. 

Modifying  the  Computer 

Unplug  the  computer  and 
take  the  top  off.  The  female 
D  connector  is  installed  on 
the  rear  of  the  cover  over  the 
output  ports.  Install  it  with 
the  flange  on  the  inside  of 
the  cover. 


Mark  where  the  hole 
should  be  placed  and  cut  it 
out.  A  coping  saw  works 
wefl  here,  too  File  the  hole 
clean  and  make  sure  it  is 
large  enough  to  allow  the 
male  connector  to  fully  seat 
in  the  matching  cover.  If  the 
hole  is  too  small,  the  con* 
nector  will  get  hung  up  on 
the  cover  plastic  and  will 
not  fully  seat  Drill  the  two 
mounting  holes. 

Prior  to  mounting  the  con- 
nector, attach  the  two-foot 
piece  of  16-conductor  wire. 
Two  washers  on  the  outside 
of  the  connector's  mounting 
bolts  will  keep  them  from 
digging  into  the  plastic  of 
the  computer  case.  Bolt  the 
connector  in. 

Attach  the  connectors  to- 
gether Use  Fig  1  to  check 
the  keyboard  for  proper  op- 
eration. Put  a  bit  of  tape 
over  the  wires  to  indicate 
their  respective  pin  numbers 
as  you  check. 

Remove  the  CoCo's  key- 
board. (I  had  replaced  the 


original  with  a  Hi-Tek  key- 
board which  came  with  an 
adapter  that  slides  into  the 
CoCo's  keyboard  connector. 
It  was  a  very  easy  job  con- 
necting the  cable  to  this  con- 
nector I  just  slid  it  out  a  bit 
soldered  the  wires  to  the 
very  back  of  the  pins,  and 
slid  the  connector  back  in  It 
you  do  not  have  this 
adapter  try  sliding  the  wires 
into  the  connector  with  the 
wires  of  the  other  keyboard 
and  tape  the  two  sets  of 
wires  together.) 

Now  is  a  good  time  to 
check  for  problems  with 
your  typewriter  keyboard. 
Sometimes  the  larger  keys, 
the  <Enter>,  <Shift>, 
and  < Space  Bar>,  will  be* 
gin  to  bind.  On  most  units 
the  key-tops  are  easily 
pulled  off.  A  dab  of  Vaseline 
will  restore  proper  operation. 

Button  up  the  computer 
and  plug  it  in. 

One  More  Thing. . . 

You  now  have  a  second. 


small  keyboard  on  your 
computer.  As  you  can  see  in 
Photo  A,  it  can  easily  be 
moved  out  of  the  way  of  the 
radios.  I  will  eventually 
change  to  an  "expensive- 
grade"  keyboard,  but  for 
now  the  CoCo's  old  key- 
board fulfills  all  my  needs, 

Oh,  one  more  thing.  If  one 
feels  guilty  about  stealing  a 
keyboard  from  a  toddling 
daughter,  just  take  her  out 
for  some  ice  cream.  The 
whole  TRS-80C  probably 
will  be  hers  before  long  ■ 

Parts  List 

An  old  (or  new!)  CoCo  keyboard 
16-conductor  cable  (see  text) 
Small  plastic  box  (270-230)* 
Male  D  connector  (276*1547) 
Female  D  connector  (276-1 548) 
Hood  for  D  connector  (276*1549) 
Card-edge  socket  (276-1551) 
Card-edge  board  (276-152) 
Four  rubber  feet 
About  6"  of  threaded  rod 
Six  nuts  to  fit  the  rod 
Masking  tape 
Super  glue 

*  Radio  Shack  part  numbers. 
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James  A.  Van  Dyke  WBBOMK 
6?  Woodhridge  Place 
Reynoldsburg  OH  43068 


Working  2ICTU 

Can  RTTY get  any  simpler? 


Those  of  you  expecting  a 
rare  DX  story  are  prob- 
ably going  to  be  disappoint- 
ed. But  if  you' re  interested 
in  trying  RTTY  and  have  a 
computer,  you  should  find 
this  article  interesting,  If 
your  computer  has  a  serial 
port,  you  can  put  it  on  the 
air  with  just  two  ICs  and  a 
handful  of  small  parts.  This 
provides  a  very  simple  and, 
most  important,  inexpen- 
sive way  of  trying  your 
hand  at  RTTY. 

Some  time  ago  1  built  a 
function   generator  to  help 


out  with  various  projects 
around  the  shack.  It's  based 
on  an  EXAR  2206  IC  which 
does  all  the  work  While 
studying  the  spec  sheets  on 
this  device,  I  noticed  that  it 
could  also  be  used  for  FSK 
generation.  Further  digging 
around  showed  that  EXAR 
also  makes  an  IC  that  will 
demodulate  FSK  tones.  These 
two  devices  seemed  ideal 
for  the  construction  of  an  ul- 
tra-simple TU  that  would  in- 
terface my  computer  to  my 
ham  station.  So,  armed  with 
the  excellent  data  sheets 


Photo  A,  The  completed  2ICTU.  I  tike  to  give  my  projects  a 
professional  look,  so  /  use  Ten-Tec  enclosures.  They  cost  a 
little  more,  but  I  believe  they  are  worth  it.  The  mark  and 
space  LEDs  were  never  implemented;  they're  not  really  nec- 
essary, 
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provided  by  EXAR,  t  set  out 
to  build  a  RTTY  terminal 
unit.  The  result  is  a  compact 
and  simple  AFSK  TU  that 
works  surprisingly  well 

The  2ICTU  serves  a  num- 
ber of  purposes  around  the 

shack.  In  addition  to  the  fun 
of  making  RTTY  contacts 
over  the  air,  it  has  proved 
a  useful  accessory  for  my 
computer    It  allows  me  to 


send  programs  over  the  air 
which  is  a  neat  way  of  shar- 
ing my  latest  programming 
wizardry  with  friends  who 
have  otherw  ise-  i  n  c  om  pat  i- 
ble  hardware.  It  atso  pro- 
vides a  way  of  backing  up 
my  more  important  soft- 
ware by  running  it  out  to 
audio  tape.  That  way,  if  my 
disk  drives  or  main  tape 
unit  go  fratz,  I  am  not  conv 
pletely  out  in  the  cold  while 


^ 


Photo  B.  The  rear  panel  with  the  multitude  of  connectors  for 
the  various  inputs  and  outputs.  The  5-pin  DIN  connector  is 
used  for  the  hookup  to  the  serial  port  The  label  indicates  the 
3  pins  used:  transmit  data,  receive  data,  and  ground.  The 
switch  is  for  reversing  the  "sense"  of  the  RTTY  signal  via  the 
exclusive  OR  gates  on  the  serial  board.  The  audio-level  trim- 
pots  are  visible  below  the  audio  and  tape  outputs.  The 
audio'  input  and  output  are  used  for  the  connections  to  the 
rig 
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repairing  them.  Backup  on 
a  completely  different  me- 
dium such  as  this  is  the 
most  secure  way  of  protect- 
ing yourself  from  total  di- 
saster. 

For  those  of  you  who  may 
not  have  a  serial  port  with  a 
controllable  baud-rate  gen- 
erator on  your  system,  1  have 
also  included  my  general- 
purpose  serial  port  It  is  de- 
signed for  the  5-100  bus,  but 
with  a  little  thought  can  be 
modified  for  any  computer 
The  configuration  of  the 
hardware  makes  it  particu- 
larly easy  to  modify  for  the 
Commodore  64  or  VIC-20  or 
any  other  6502-based  sys- 
tem. I  have  included  the 
necessary  circuit  changes 
for  those  of  you  with  these 
computers  who  might  like 
to  build  the2ICTU. 

The  modular  concept  of 
the  2ICTU  should  make  it 
easy  for  you  to  extract  only 
those  parts  required  by  your 
particular  combination  of 
computer  and  radio  gear  It 
also  allows  you  to  plug  in 
any    additional     items    you 


might  like,  such  as  addition* 
al  filters,  blinking  lights,  etc. 

The  software  is  what  really 
makes  the  2ICTU  shine.  A 
good  software  package  makes 
this  minimal  hardware  per- 
form like  a  much  more  ex- 
pensive unit  What's  more, 
since  it's  my  package,  I  can 
get  into  it  and  tinker  around 
to  my  heart's  delight.  Any- 
thing I  want  to  add  or 
change  is  a  simple  matter  of 
changing  the  coding  to  cus- 
tomize it  to  suit  my  needs 
and  desires,  I  wrote  some 
simple  machine-language 
routines  to  interface  the 
computer  to  the  2ICTU  for 
storing  and  recalling  data 
and  programs  on  audio  tape. 
The  "bells  and  whistles"  pro- 
gram for  the  RTTY  operation 
is  written  in  Fig-Forth  and 
provides  many  of  the  fea- 
tures of  store-bought  units, 
including  split  video  for 
transmit,  receive,  and  status 
portions  of  the  screen. 

Construction  can  be  by 
whatever  method  you  like; 
there's  nothing  critical  or 
tricky  about  the  circuits.  Nor- 
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Fig.  2.  The  AFSK  demodulator. 


mal  good  building  practices 
should  provide  you  with  a 
quality  finished  product  I 
built  the  2ICTU  on  a  surplus 
wire-wrap  card  and  it  has 
performed  flawlessly  for  the 
past  two  years. 

The  AFSK  Unit 

The  AFSK  unit  is  an  EXAR 
2206  IC  (see  Fig.  1).  This  sin- 
gle chip  does  all  the  work 
and  requires  only  that  we 
add  the  required  timing 
components  to  obtain  the 
necessary  frequency  out- 
puts. The  schematic  is 
straightforward  and  the  only 
critical  parts  are,  as  usual, 
the  timing  capacitors  — they 
should  be  polystyrene  for 
maximum  stability.  No  CW 
ID  is  provided  since  there 
are  many  and  varied  ways  of 
accomplishing  this  depend- 
ing on  the  hardware  avail- 
able in  your  particular  cir- 
cumstance. You  should  have 
little  trouble  adding  one  that 
suits  your  system.  I  built  the 
2ICTU  for  narrow-shift  oper- 
ation only,  but  have  included 
the  necessary  parts  for  both 
narrow  and  wide  shifts. 

won't  bore  you  with  a 
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lengthy  technical  descrip- 
tion of  the  circuit  since  the 
schematic  is  pretty  self-ex- 
planatory, I  recommend  that 
you  obtain  the  excellent 
data  sheets  provided  by 
EXAR  when  you  get  your 
ICs.  They  will  provide  all  the 
information  you  might  want 
about  this  device.  Indeed, 
the  circuit  shown  is  basically 
taken  from  the  applications 
part  of  these  sheets. 

Tune-up  is  best  accom- 
plished with  an  oscilloscope 
and    a    frequency    counter. 

First  adjust  the  dc  offset 
and  the  gain  trimmers  for 
the  best  looking  sine  wave 
at  pin  2.  Next  apply  +5 
volts  to  the  input  and  adjust 
the  mark  frequency  trimmer 
for  2295  Hz  at  pin  2.  Then 
ground  the  input  and  adjust 
the  space  timing  trimmer  for 
2125  Hz  at  pin  2.  If  you  in- 
cluded the  parts  for  the 
850-Hz  shift,  also  adjust  the 
mark  frequency  for  it.  Final- 
ly, readjust  the  dc  offset  and 
gain  controls  for  the  best 
looking  output.  Keep  the 
gain  at  the  minimum  level 
that  provides  a  clean  signal 
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Fig.  3.  The  general-purpose  serial  port. 


The  2206C  provides  an  ex- 
tremely stable  and  clean 
AFSK  output  No  distortion 
is  introduced  at  the  critical 
frequency  transition  point 
since  the  output  is  phase- 
continuous  during  this  time- 


The  Demodulator 

The  demodulator  circuit 
is  as  simple  as  the  AFSK  gen- 
erator (see  Fig.  2),  I  left  plen- 
ty of  space  on  my  board  for 
future  filtering  circuits  but 
found  that  the  built-in  one 


Photo  C  The  innards  of  the  2ICTU.  As  seen,  there  is  plenty  of 
room  for  expansion '  The  two  BXAR  ICs  can  be  seen  at  the  up- 
per-right corner.  In  the  lower-right  corner  is  the  12-voft  power 
supply,  lust  about  anything  will  do  since  very  little  power  is 
required. 
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works  so  well  that  I  just  nev- 
er got  around  to  it.  An  EXAR 
IC  does  all  the  work  again, 
but  this  time  it  is  the  2211. 
Once  again,  I  recommend 
that  you  obtain  the  data 
sheets  with  the  IC.  They  con- 
tain a  wealth  of  information 
and  will  give  you  all  the 
technical  data  you  might 
want 

The  gang  of  capacitors 
hanging  off  pin  8  provides 
the  necessary  FSK  data  fil- 
tering. Calculated  values  for 
these  things  seldom  come 
out  near  anything  standard, 
so  the  parallel  group  gets  us 
close.  As  before,  timing  ca- 
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TYPICAL    555   CLOCK   GENERATOR 

Fig,  4,  Typical  555  clock  gen- 
erator 


pacitors  should  be  polys ty- 
rene  for  maximum  stability. 
My  system  required  only 
TTL  levels  so  I  did  not  in- 
clude the  added  complexity 
of  an  RS-232  output  (al- 
though the  AFSK  unit  will 
accept  R5-232  input  levels). 
If  your  port  requires  these 
levels,  you  will  have  to  add 
the  necessary  parts. 

To  tune  the  demodulator 

you  will  need  only  a  fre- 
quency counter  to  adjust 
the  center  frequency  of  the 
internal  vco.  You  do  this 
with  the  lock-detect  filter 
disconnected  and  no  input 
signal  The  easiest  way  is  to 
remove  the  IC  from  its  sock- 
et (you  did  use  sockets, 
didn't  you?)  and  carefully 
bend  pin  3  out  just  enough 
so  that  it  is  out  of  the  socket 
when  you  plug  it  back  in. 
Now  jumper  pins  10  and  2 
together,  apply  power,  and 
adjust  the  trimmer  (or  trim- 
mers) for  the  correct  fre- 
quency at  pin  3.  This  will  be 
2210  Hz  for  narrow  and  2550 
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Fig  5.  Serial-port  connection  for  Commodore  computers. 


Hz  for  wide  shift.  When 
done,  restore  pin  3  to  its  nor- 
mal position. 

In  operation,  tune  the  re- 
ceived signal  until  the  lock- 
detect  LED  is  on  continu- 
ously A  flickering  LED  indi- 
cates improper  tuning  or  a 
signal  that  is  too  weak. 
While  the  2ICTU  will  cer- 
tainly not  match  the  per- 
formance of  expensive  com- 
mercial terminal  units,  I  was 
quite  surprised  at  how  weak 
and  noisy  a  signal  the  2211 
will  copy,  ft  does  reasonably 
welt  even  in  QRM  when  the 
signal  you  wish  to  tune  is 
stronger  than  the  surround- 
ing ones. 

General-Purpose  Serial  Port 

The  serial  port  is  not  quite 
as  simple  as  the  21CTU  (see 
Fig.  3).  Still  jfs  pretty 
straightforward  and  not  dif- 
ficult to  build.  It  uses  a  plain 
old  garden-variety  UAKT 
which  does  the  majority  of 
the  work.  The  other  ICs  pro- 
vide the  necessary  buffering 
and  address  decoding.  The 
exclusive  OR  gates  on  the 
serial  input  and  output  pro- 
vide for  selectable  "sense" 
on  the  RTTY  signal 

The  serial  port  as  shown 
was  designed  for  the  S-100 
bus.  It  does  not,  however, 
use  the  standard  S-100  port- 
addressing  method.  I  chose 
instead  to  implement  it  as  a 
few    memory    addresses    at 


the  unoccupied  end  of  my 
RAM  space.  I  prefer  mem- 
ory-mapped I/O,  and  it  suits 
the  6502  microprocessor 
used  in  my  system.  If  your 
computer  uses  all  available 
memory  space  or  if  the  ad- 
dresses shown  are  used,  you 
will  have  to  revise  the  ad- 
dressing scheme  to  suit  your 
system. 

The  address  decoding  is 
done  by  ICs  8,  9,  and  10.  As 
shown,  they  decode  one 
page  of  addresses  between 
E500  and  E5FF  hex.  Only  5 
locations  are  actually  used. 

The  first  location,  E500 
hex,  is  the  trans m it-register 
buffer  of  the  UART.  Data 
written  here  is  converted  to 
serial  output  at  pin  25  of  the 
UART.  The  necessary  start, 
stop,  and  parity  bits  are  de- 
termined by  the  word  previ- 
ously stored  in  the  control 
register  at  E504  hex. 

The  second  location, 
E501  hex,  is  the  UART's  stat- 
us register.  Reading  this  ad- 
dress places  the  status  of  the 
UART's  operations  in  the 
high  5  bits  of  the  returned- 
data  byte.  The  overrun, 
framing,  and  parity-error 
bits  are  returned  in  bits  3,  4, 
and  5  respectively.  If  any  of 
these  are  set,  an  error  is  indi- 
cated. Bit  6  is  the  "transmit 
buffer  empty"  flag  This  bit 
must  be  interrogated  and 
must  be  true  prior  to  writing 
any  new  data  to  the  trans- 
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m it-register  buffer  at  E500 
hex.  Bit  7  is  the  "data  avail- 
able" flag  for  received  data. 
A  true  condition  indicates 
that  the  UART  has  received 
a  data  word  and  it  is  avail- 
able in  the  receivecWata 
buffer  at  E502  hex  Bits  0,  1, 
and  2  have  no  meaning.  Bits 
6  and  7  were  chosen  for  the 
two  busiest  functions  be* 
cause  they  are  simpte  to  use 
for  control  of  program  exe- 
cution in  the  6502. 

The  third  location,  E502 
hex,  is  the  actual  location  of 
the  received  data  After  de- 
termining that  data  is  avail- 
able, by  bit  7  of  E501  being 
true,  a  read  of  E502  returns 
the  received-data  byte. 

After  reading  the  received 
data,  a  write  must  be  per- 
formed to  location  4,  E503 
hex.  This  clears  the  data 
available  flag  for  the  next 
byte.  The  data  written  has 
no  meaning  since  it  is  not  ac- 
tually used. 

The  fifth  location,  E504 
hex,  is  the  control  register  of 
the  UART.  A  data  word  writ- 
ten here  sets  the  various  pa- 
rameters  required  for  the 
UART's  operation.  BitO  con- 
trols the  use  of  a  parity  bit. 
When  it  is  reset,  or  equal  to 
zero,  no  parity  is  generated 
or  checked-    Bit  1    controls 
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the  number  of  stop  bits  ap- 
pended to  each  serial  byte 
transmitted  and  the  number 
checked  on  each  received 
byte  Zero  equals  one  stop 
bit,  while  a  1  equals  two 
stop  bits,  orp  in  the  case  of 
5-bit  words,  one  and  one- 
half  stop  bits.  Bit  2  is  used  to 
choose  even  or  odd  parity 
when  parity  is  selected  via 
bit  0.  Bits  3  and  4  determine 
the  length  of  the  transmitted 
or  received  word,  00  equals 
5-bit  words,  01  equals  6-bit 
words.  10  equals  7-bit  words, 
and  11  equals  8-bit  words. 
Bits  5,  6,  and  7  are  not  used 
The  control  register  is  write- 
only.  Once  a  control  word  is 
stored  here  it  will  remain  ac- 
tive until  it  is  changed.  For 
Baudot  code,  I  normally 
store  an  03  hex  and  for  8-bit 
ASCII  I  store  19  hex. 

Parts  of  ICs  5,  6,  and  8  are 
used  to  gate  the  appropriate 
read  and  write  signals  to  the 
UART.  Two  gates  of  IC  7  and 
one  from  IC  5  are  used  to 
control  which  set  of  buffers 
is  activated,  depending  on 
whether  a  read  or  write  op- 
eration is  being  performed. 
IC  11  is  used  to  control  the 
sense  of  the  transmitted  and 
received  word  for  true  or  in- 
verted RTTY.  The  actual 
control    is    performed    by   a 
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SPOT  switch  located  on  the 
front  (or  in  my  case,  the  rear) 
panel  of  the  TU  The  data  in- 
put, IC  11,  pin  1,  is  connect- 
ed to  the  FSK  demodulator 
output  and  the  data  output 
(IC  11,  pin  6)  is  connected  to 
the  FSK  generator  input 

I  use  6522  VIAs  for  my 
system  I/O.  These  are  similar 
to  the  ports  used  in  the  Com- 
modore 64  and  VIC  comput- 
ers. The  neat  thing  about 
these  devices  is  that  they 
each  contain  a  pair  of  soft- 
w are-controllable  timers 
These  timers  are  extremek 
useful,  particularly  where 
the  21CTU  is  concerned. 
One  of  the  timers  can  be 
configured  to  output  a  con- 
trolled square  wave  at  bit  7 
of  the  B  port.  By  loading  the 
appropnate  16-bit  numbers 
in  the  count  registers,  I  can 
generate  any  of  the  frequen- 
cies needed  to  operate  the 
serial  port  for  RTTY,  The 
numbers  I  use  for  my  1-MHz 
system  are  686  decimal  for 
60  words  per  minute  [45 
baud),  and  282  decimal  for 
100  words  per  minute  [110 
baud).  These  numbers  prob- 
ably will  differ  on  your  sys- 
tem since  no  two  clocks  are 
ever  quite  the  same,  Differ- 
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ent  timer  types  also  require 
different  approaches.  I  found 
that  the  best  way  to  deter- 
mine the  correct  figures  was 
to  connect  a  frequency 
counter  to  the  output  and 
experiment  with  different 
values  until  I  found  the  ones 
that  gave  frequencies  clos- 
est to  the  ones  I  desired. 

If  no  timers  are  available 
on  your  system  you  will 
have  to  provide  a  555  or  sim- 
ilar type  clock  generator  for 
each  of  the  two  popular 
baud  rates  A  typical  circuit 
is  shown  in  Fig  4.  The  clock 
frequencies  required  are  1b 
times  the  baud  rate  or  720 
Hz  for  60  wpm  and  1760  Hz 
for  TOO  wpm  Two  separate 
555s  are  easier  because,  as 
you  can  see,  the  two  fre- 
quencies do  not  share  a 
common  multiple. 

Those  of  you  with  Com- 
modore computers  can  mod- 
ify my  serial  port  for  your 
computers  quite  easily.  It  is 
necessary  only  to  combine 
the  two  data  buses  (Dl  B  and 
DOB)  into  a  single  bi-direc- 
tional bus  and  to  synthesize 
the  S-100  MWRITE  and 
PWR  signals  as  shown  in  Fig 
5.  Your  system  reset  signal 
will  work  as  is.  The  6526 


ports  in  the  Commodore 
computers  contain  a  pair  of 
timers  tike  those  in  the  6522. 
You  should  be  able  to  use 
these  by  connecting  pin  C  of 
your  user  port  to  the  UART's 
clock  input  at  pin  13  of  IC  4 
The  timer  will,  of  course, 
have  to  be  configured  and 
initialized  by  your  software. 
To  configure  the  timer,  load 
a  CO  hex  into  the  auxiliary 
control  register  The  ACR  is 
located  11  (decimal)  loca- 
tions above  the  base  address 
of  the  port  Then  load  the 
16-brt-count  word  into  the 
counter  latches  at  base  +6 
(low  order)  and  base  +7 
(high  order)  The  timer  is 
started  by  storing  the  high 
order  count  into  base  +  5 
and  stopped  by  storing  zero 
into  the  ACR  [base  +11)  or 
by  doing  a  reset. 

Software 

That  brings  us  to  the  soft- 
ware required  to  make  this 
minimal  hardware  perform 
like  an  expensive  RTTY  unit 
As  I  stated  earlier,  my  soft- 
ware for  RTTY  operation  is 
written  in  Fig-Forth.  I  urge 
any  of  you  thinking  about 
trying  Forth  to  do  so.  It  is  an 
excellent   language  for  just 


about  any  application.  Like 
any  new  language,  it  may 
seem  confusing  and  difficult 
to  understand  at  first,  but 
once  you've  worked  with  it 
for  a  while,  youll  find  it 
quite  easy  and  natural  to 
use.  The  RTTY  program  is 
contained  in  25  screens  of 
text.  Each  screen  is  a 
1024-byte  block  of  ASCII 
data  arranged  as  16  lines  of 
64  characters  I  have  includ- 
ed only  the  flowcharts  with 
this  article  in  the  interest  of 
keeping  it  compact 

For  those  who  desire  a 
complete  listing,  I  can  pro- 
vide one  if  you  send  $5.00  to 
cover  the  cost  of  duplica- 
tion and  mailing  Also,  I  can 
write  the  screens  onto  8-inch 
disks  for  single-density  CP/M 
or  OS  I  systems  if  you  send  a 
disk  and  $5,00.  Obviously, 
the  disk  would  only  be  of 
use  to  those  of  you  with 
working  versions  of  Forth.  If 
you  don't  have  Forth,  or 
wish  to  try  it,  then  you 
should  be  able  to  write  the 

program  from  the  flow- 
charts in  your  favorite  lan- 
guage. Whatever  language 

is  used,  it  must  be  able  to 
keep  up  with  the  many  real- 
hme  events  taking  place  si- 


*0T  SET 


STACK  ffifprr 


Dl  SPLAT 


\SClt    CttA* 
Off  S7ACK 


*  CHECK   U«- I 
-■•  DAT*   AWiL4tLE    ' 

I  rt*fl 


CE?    SA.T*    ftjlO 
»ESET   DAY  FLAG 


■  ASCtE     OH 
'BAUDOT    MODE    ■>' 

L —    _     w     *r     m    J 


aaupcjT 


AOO   LtftS/F 

0*F1ET 


ASCII 


L£    CHARACTER  J 
PRINTABLE    ?        - 


get   ASCII 
CHARACTER  FROM 
TABLE 


EXECUTE   HON- 

PRINTING    CHR 

0  ■  *UL1 

7*  BELL 
10  •  Lf 
<!•  C* 
EO  *  Fi&s 
?f -LTR5 
33"  i  SPACE 


stack  empty 


Ftg.  8  The  receiver  module  (RX). 


f  COHTML  Jf 


CQtfTfiQL 

CODE  Q# 
STACK 


BRANCH   TQ  CORRECT 
BJT   FLIP  flOUTlNE 


XCH    STATUS    WQRQ    WITH 
PROPER    MAS*    TO     FLIP" 
THE    COfHTROi   Bit 


.  iTE    THE 

5  'A' US    LJN-E 


EK!T 


STACK 
£MPTr 


Fig  9,  The  control  module 
(CONTROL). 

multaneously,  A  slower  lan- 
guage may  have  to  resort  to 
interrupt  routines  in  some 
key  areas.  Forth  is  fast 
enough  that  it  can   handle 

everything  "on  the  fly/' 

The  program  consists  of 
six  main  modules.  These  are 
named  CL  TX,  RX  CONTROL 
DISPLAY,  and  TRANSMIT. 
CI  is  the  command  interpret- 
er. TX  is  the  routine  that  con- 
structs the  data  byte  to  be 
transmitted,  RX  decodes  the 
received  byte  and  either  dis- 
plays it  or  executes  some 
function.  CONTROL  ac- 
cepts a  control  character 
from  the  keyboard  and  per- 
forms the  requested  action, 
such  as  changing  baud  rates, 
activating  automatic  unshift 
on  space,  etc.  DISPLAY  harh 
dies  the  printing  of  charac- 
ters on  the  video  monitor 
and  the  line  printer.  And  fi- 
nally, TRANSMIT  keeps 
track  of  which  buffer  trans- 
mit data  is  stored  in  and 
taken  from. 
The  heart  of  the  program 


is  the  command  interpreter, 
or  CI  (see  Fig.  6).  All  program 
functions  begin  and  end 
here.  G's  main  task  is  to  ac- 
cept input  from  the  key- 
board and  to  take  some  ac- 
tion based  on  it.  If  no  key  is 
present  the  routine  ex- 
amines a  flag  to  see  if  we  are 
currently  transmitting  data 
If  we  are,  it  transfers  control 
to  TX  to  see  if  it  is  ready  to 
send  another  character  If 
we're  not  transmitting,  con- 
trol  is  transferred  to  RX  to 
see  if  it  has  a  received-data 
byte  for  us.  Both  of  these 
routines  process  one  char- 
acter at  a  time  and  then  re- 
turn to  CL 

If  CI  detects  a  key  input, 
it  gets  the  key  data  and  de- 
cides what  to  do  with  it.  Cer- 
tain control  codes  may  be 
transmitted,  so  these  are 
passed  to  TRANSMIT  for 
placement  in  the  current 
buffer  Other  control  codes 
tell  the  program  what  we 
would  like  to  do,  such  as 
turning  the  printer  on  or  off, 
changing  the  transmit  buffer 
pointer,  etc.  These  are  passed 
to  the  CONTROL  module.  If 
the  key  data  is  not  a  control 
character,  then  it  is  passed 
directly  to  TRANSMIT  which 
stores  it  in  the  current  buffer 
for  TX  to  send  when  its  turn 
comes. 

TX  checks  the  current 
buffer  pointer  to  see  if  there 
is  anything  for  it  to  send  — 
see  Fig.  7(a).  If  there  is  not,  it 
simply   returns    to   CL    HOW- 
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ever,  if  there  is,  a  number  of 
things  happen.  First,  we 
must  check  a  flag  to  see  if 
the  intended  transmission 
should  be  in  Baudot  or 
ASCII.  If  it's  ASCII,  we  sim- 
ply send  it  on  its  way  since 
that's  the  way  we  stored  it  in 
the  buffer.  But  if  it's  Baudot, 
we  have  some  work  to  do 
first  We  must  look  at  the 
character  and  decide  if  it's  a 
letter  or  figure.  Once  this  is 
decided,  we  send  the  proper 
shift  if  necessary,  and  then 
convert  the  ASCII  character 
to  its  equivalent  Baudot 
code.  Finally,  we  send  it  on 
its  way  through  the  ether  to 
the  fellow  ham  anxiously 
awaiting  it  on  the  other  end 
of  the  QSO.  This  is  done  by 
checking  our  UART  for  a 
'transmit  buffer  empty" 
condition  and.  when  it's 
ready,  simply  storing  the 
data  byte  at  E500  hex  The 
UART  then  converts  it  to  se- 
rial data  and  sends  it  to  the 
2ICTU  where  it  is  converted 
to  the  proper  audio  tones 
for  transmission  by  your 
ham  station.  We  also  simul- 
taneously show  it  on  the 
transmitted-text  portion  of 
the  video  monitor  and  print 
it  on  the  printer  if  so  desired. 
When  RX  (Fig  8)  is  called 
by  C(,  it  first  looks  at  the 
UART  status  register  to  see 
if  a  received  character  is 
ready.  If  not,  it  exits  immedi- 
ately back  to  CL  If  it  does 
find  the  data-available  flag 
set,    it    gets    the    character 


from  E502  hex  and  then  resets 

the  DAV  flag  by  writing  to 
E503  hex.  RX  now  checks  to 
see  how  it  is  to  interpret  this 
data  byte.  It  must  first  de- 
cide if  it's  ASCII  or  Baudot. 
If  it's  Baudot  we  must  de- 
termine if  it  is  a  letter  or  fig- 
ure,  then  convert  it  to  the 
correct  ASCII  code  Now  we 
have  to  determine  if  it's  a 
control  character  or  a  print- 
able character,  If  it's  con- 
trol, we  take  the  appropriate 
action,  and  if  not,  we  pass  it 
to  the  display  module.  The 
display  routines  print  it  in 
the  received-text  portion  of 
the  video  screen  and,  if  hard 
copy  is  desired,  on  the 
printer 

CONTROL  (Fig.  9)  accepts 
legal  control  codes  and  sets 
the  desired  parameters  to  di- 
rect the  decisions  required 
of  all  the  other  routines  It 
does  this  by  maintaining  a 
16-bit  status  word  which  is 
used  by  the  other  modules. 
Each  bit  of  the  status  word 
represents  a  control  func- 
tion's current  status,  The 
other  modules  simply  have 
to  examine  this  status  word 
to  decide  how  they  are  to 
perform.  All  control  func- 
tions are  "toggle  type/'  This 
means  that  they  can  be  ac- 
cessed at  any  time  during 
program  execution  since  all 
we  have  to  do  is  "flip"  them. 
The  next  time  the  bit  is  ex- 
amined, the  proper  adjust- 
ment in  operation  is  made.  I 
am  currently  using  only  7  of 
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FSK  Demodulator  Parts  List 


1 

EXAR  221 1  FSK  demodulator  IC 

$  3.96 

1 

1 

2N2222  NPN  transistor 

.17 

1 

2 

1N4148  diode 

,14 

1 

1 

LED 

JO 

2 

1 

2k  10-turn  trimmer        (All  Jameco  parts  except 

V19 

1 

1 

5k  10-turn  trimmer        Radio  Shack  generator.) 

1.19 

1 

1 

IMDttm  resistor 

.06 

2 

1 

5.8k-Ohm  resistor 

.06 

1 

1 

8.2kOhm  resistor 

,06 

1 

2 

10k-Ohm  resistor 

.12 

1 

1 

15k-Ohm  resistor 

.06 

2 

1 

60k-Ohm  resistor 

.06 

1 

1 

I00k-Ohm  resistor 

,06 

1 

1 

120kOhm  resistor 

,06 

1 

2 

520k-Ohm  resistor 

.12 

2 

2 

.0015-uF  mylar  capacitor 

,30 

2 

1 

,022-uF  mylar  capacitor 

.13 

1 

2 

-022-uF  my!ar  of  polystyrene 

-26 

1 

1 

.OlijF  mylar 

-12 

1 

3 

.1-uF  mylar 

*1 

1 

1 

14-pin  socket 

.43 

1 

1 

SPOT  switch 

1,49 

1 

&Ohm  to  1000-Ghm  audio  transformer 

1.29 

to 

1 

2N3905  PNP  transistor  (or  2N3906) 

.20 

the  16  available  bits.  Bit 
zero  is  used  as  a  letters/fig- 
ures flag  by  the  transmit  rou- 
tines. Bit  1  indicates  that  the 
buffer  mode  is  engaged  Bit 
2  determines  line  or  word 
mode  Bit  3  activates  the 
Baudot  unshift  on  space  fea- 
ture Bit  4  is  used  to  control 
the  printer  Bit  5  is  the  re- 
ceive/transmit indicator,  and 
bit  6  tells  us  if  we're  in  ASCII 
or  Baudot  mode.  In  addition, 
there  are  control  inputs  to 
choose  the  transmit  buffer 
and  to  change  the  baud  rate. 
The  last  thing  CONTROL 
does  before  returning  to  CI 
is  to  update  the  status  Irne  at 
the  top  of  the  video  moni- 
tor This  line  always  shows 
the  current  status  of  all 
switches  and  activities 

The  DISPLAY  module 
(Fig.  10)  receives  characters 
from  the  other  modules  and 
prints  them  in  the  proper  lo- 
cation on  the  video  monitor, 
and  on  the  line  printer  if  so 
requested.  My  system  uses 
memory-mapped  video  so 
that  it  was  relatively  simple 
to  set  up  the  split-screen  dis- 
play. If  you  use  a  serial  ter- 
minal you  will  have  to  write 
a  display  module  to  suit 
your  hardware  My  screen  is 
split  into  four  sections.  The 
top  line  is  the  status  line,  as 
mentioned  before.  It  is  dis- 


played in  reverse  video  so 
that  it  will  stand  out.  This  is 
followed  by  a  blank  line  and 
then  8  lines  of  receive  space. 
Beneath  the  receive  space  is 
another  blank  line  and  then 
4  lines  that  display  data  as  it 
is  being  transmitted  The 
very  bottom  line  is  the  trans- 
mit-buffer  input  line. 

In  use,  you  simply  select 
the  operating  mode  you  de- 
sire and  then  have  fun. 
While  in  receive  mode,  you 
can  watch  text  as  it  comes  in 
and  type  your  response  into 
one  of  the  transmit  buffers 


(All  Jameco  prices.) 


FSK  Generator  Parts  List 

EXAR  2206  function  generator 

2N2222  NPN  transistor 

1N4 148  diode 

10k  trimmer 

100k  trimmer 

5k  10-tum  trimmer 

2k  1f>turrt  trimmer 

220-Ohm  resistor 

3k-Ohrn  resistor 

6k-Ohm  resistor 

7.5k*Ohm  resistor 

15k-Ohm  resistor 

27k-Ohm  resistor 

56k-Ohm  resistor 

1-uF  tantalum  capacitor 

.0222-uF  mylar™  or  polystyrene  cap 

.1-uF  mylar  capacitor 

SPOT  switch 

16-pin  socket 

Enclosure  of  your  choice 

12-V-dc  power  supply 


send  when  your  turn 
comes,  I  have  3  buffers  on 
my  system,  but  more  can 
easily  be  added.  I  have  one 
large  one  (500  bytes)  for  gen- 
eral text  and  two  smaller 
ones  for  specific  informa- 
tion such  as  QTH,  rig,  etc. 
The  transm it-buffer  pointer 
is  circular  which  means  that 
typing  the  key  to  increment 
the  pointer  to  the  next  buf- 
fer eventually  gets  you  to 
the  one  you  want  The  status 
line  keeps  you  informed  as 
to  which  one  is  active.  You 
can  then  either  fill  that  buf- 
fer or  send  it  as  desired, 
When  your  turn  comes  to 
transmit,  you  simply  type  a 
control   T  to  start   sending. 


Sena!  Port  Parts  List 


(All  Jameco  prices.) 


S  4.96 

.50 

.50 
.29 

.55 

.39 

1.47 

.23 

135 

.39 

.24 

.29 

M 

149 

3.15 

2.76 

199 


Miscellaneous  connectors  and  cable  wire*wrap  card  to  suit 
your  system 


1 

1602  or  equal  UART 

2 

74LS00  IC  6  and  7 

1 

74LS02  IC  6 

2 

74LS04  IC  4  and  5 

1 

74LS30IC9 

1 

74LS42IC10 

1 

74LS86IC11 

3 

74LS367  IC  1,  2.  and  3 

1 

4742  zener  diode 

1 

7805  voltage  regulator 

1 

heat  sink 

1 

100-uf  electrolytic  16  V 

1 

1-uF  tantalum  35  V 

6 

,1-uF  ceramic  bypass 

1 

SPOT  switch 

7 

14-pin  WW  sockets 

4 

16-pin  WW  sockets 

1 

40-pin  WW  socket 

3^95 
.17 

,07 

220 

1.10 

1-19 

2.38 

.06 

.06 

.06 

.12 

.06 

.06 

.06 

.58 

2A 

21 

1.49 

47 


You  can  continue  to  type 
text  into  the  buffer  a'  the 
same  time  using  either  line 
or  word  mode.  Corrections 
to  your  text  can  be  made  at 
any  time  prior  to  entering 
the  key  that  causes  it  to  be 
transferred  to  the  buffer. 
You  will  see  your  transmit- 
ted text  appear  on  the  video 
just  as  it  is  being  sent  All 
controls  are  always  avail- 
able to  you  at  any  time  dur- 
ing operation  of  the  pro- 
gram. This  makes  for  quite 
convenient  operating. 

That  pretty  well  covers 
the  2ICTU  and  the  RTTY 
software  that  makes  it  per- 
form. This  was  a  very  re- 
warding project  from  both 
the  hardware  and  software 
standpoints  The  modular 
approach  to  both  also  pro- 
vides a  very  flexible  system, 
one  which  can  grow  and 
change  as  desired,  I  will  be 
glad  to  respond  to  any  ques- 
tions or  comments  if  you 
will  be  so  kind  as  to  include 
an  SASE. 

I  think  you  will  find  the 
2ICTU  a  very  convenient  way 
to  try  the  fascinating  world  of 
radioteletype  without  spend- 
ing too  many  of  those  hard- 
earned  dollars.  Even  if  you 
are  not  interested  in  the 
2ICTU,  the  serial  port  has 
many  other  uses,  such  as  driv- 
ing printers,  modems,  and  the 
like.  73. ■ 


60     73  for  Radio  Amateurs  *  January,  1986 


ARTER  'N'  BUY 


Individual  (noncommercial} » ,.•«  - . .  • . . .,—, » -  • »--  * ■  25*  per  word 

Commercial  ,  ♦ . ,  ..•-.-*., .60* per  wofd 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  No  discounts  or 
commissions  are  available.  Please  make  your  payment  to  73,  Rates  for  multiple 
insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  products  or  services.  No  special 
layouts  or  positions  are  possible,  Alt  advertising  copy  must  be  submitted 
typewritten  (double-spaced)  and  must  include  full  name  and  address.  Copy 
limited  to  100  words,  maximum.  Count  only  words  in  text.  Address,  free. 

73  cannot  verity  advertising  claims  and  cannot  be  held  responsible  for  claims 
made  by  the  advertiser  Liability  will  be  limited  to  making  any  necessary  correc- 
tions in  the  next  available  issue, 

Copy  must  be  receded  in  Peterborough  by  the  5th  of  the  second  month 
preceding  the  cover  dale. 

Make  checks  payable  ro  73  Magazine  and  send  to:  Jim  Gray.  Advertising  De- 
partment. 73  Maga/ine,  60  Pine  St.,  Peterborough  NH  03458, 


MOBILE  IGNITION  SHIELDING.  Free  lit- 
erature Estes  Engineering,  930  Marine 
Drive.  Port  Angeles  WA  96362  BNB006 

MILITARY  TECHNICAL  MANUALS  'or  Old 
and  obsolete  equipment.  60-page  catalog, 
$3.00   Military  Technical  Manual  Service. 
2266  Senasac  Ave,  Long  Beach  CA  90615 
8NB045 

HAM  RADIO  REPAIR,  tube  through  solid 
state,  Rotiert  Hall  Electronics,  PO  Box 
S363r  San  Francisco  CA  94128;  [4G8)-729- 
8200.  BNB219 

QSLS  to  order.  Variety  of  styles,  colons, 
card  stock.  W4BPD  OSLs.  PO  Drawer  DX. 
Cordova  SC  29039.  6NB560 

THE  DX'ERS  MAGAZIH&  Up-kHJ&tft,  In- 
formative, Interesting.  Compiled  and  ed- 
ited  by  Gus  Browning  W48PD,  DXCC 
Honor  Roll  Certificate  2-4.  Send  lor  free 
sample  and  subscript  I  on  information  to- 
day. PO  Drawer  OX,  Cordova  SC  29039. 
BNB261 

CASH  PAID  for  traffic/speed  radar  equip- 
ment Write  or  call:  Brian  R,  Esterman,  PO 
Bo*  8141,  NorthfieJd  IL  60093;  (312}-251- 
8901.BN8271 

FIND  OUT  what  else  you  can  hear  on  your 
general-coverage  transceiver  or  receiver. 


Join  a  shortwave  radio  listening  club. 
Complete  informalion  on  major  North 
American  clubs  and  sample  newsletter, 
$1.00.  Association  of  North  American  Ra- 
dio Clubs,  1S00  Bunbury  Drive.  Whittle*  CA 
90601   BNB31Q 


INDIVIDUAL  PHOTOFACT  FOLDERS:  #1  to 
*T400,  £3,00  postpaid.  AJL.  414  Chestnut 
Lane.  East  Meadow  NY  1 1554.  BNB312 

I MRA—  International  Mission  Radio  Asso- 
ciation. Forty  countries,  800  members,  As- 
sists missionaries  with  equipment  loaned 
weekday  net.  14.280  MHz,  ZiKJ-3:00  pm 
Eastern.  Brother  Bernard  Frey,  1  Fryer 
Manor  Road,  Larchmont  NY  10538, 
BNB326 


ELECTRON  TUBES:  receiving,  transmit- 
ting^ microwave  all  types  available.  Large 
inventory  means  next-day  shipment  In 
most  cases.  Dally  Electronics,  PO  Box 
5029,  Compton  CA  90224;  (213}-77^1255, 
BNB330 


RADIO  TRANSCRIPTION  DISCS  WANT* 
ED.  Any  size,  speed.  W7FIZ,  aox  724— 
WG,  Redmond  WA  9&Q7 3-0724.  BNB347 

CABLE  CONVERTERS.  Lowest  price. 
Dealer  inquiries  accepted.  Quantity  dis- 
counts. Free  catalog.  P.G*  Video  Corp.,  61 


Gatchell  St,  Depl.  73,  Buffalo  NY  14212. 
BNS34S 

TR-7   USERS— IVB-7  noise  blanker,,  new. 
S65  ppd.  SL-300  CW  fitter,  new,  $50  ppd. 
HS  75  headset  by  Drake,  now,  $14  ppd. 
Tony  Musero  K3UKW,  {215^-271-8698 
BNB380 

CABLE  TV  CONVERTERS  and  equipment 
Plans  and  parts  Build  or  buy  Free  infor- 
mation. C  4  D  Electromcs.  PO  Box  1402. 
Depl.  73,  Hope  Aft  71301.  8N8303 

OSL  CARDS:  100  for  $500,  500  for  $18,00. 
For  a  sample,  send  an  SASE  to  Ken  Hand 
WB2EUF.  PO  Bo*  708.  East  Hampton  NY 
11037.  BNB38B 

KENWOOD  4305  OWNERS?  Stop  4305 
scanner  on  busy  frequencies-  When  clear, 
resume  automatically'  Sque fen- activated' 
Reviewed  OS  F&85.  732/85.  Worttitodto  121 
84  119.95;  S29.&5  assembled.  $£50  sh.p- 
pino  JABCO  Stop  Scan,  Rl  Bom  386,  Al- 
exandria IN  46001.  8NB396 

SSB  SQUELCH  for  any  radio!  Improved 
cifcuilry!  Active  litters!  2V»  "x5V» '  S54.95 
plus  12.50  shipping  JABCO  SquelcrvH,  Rl 
Box  386.  Alexandria  IN  46001.  BNB397 

SURPLUS  AND  MORE  SURPLUS.  Thou 
sands  of  items,  tree  ba rg wn  packed  flyers. 
ETCO  Electronics,  RaUsburgh  NY  12901. 
BNB399 

BUILD  A  COMPUTER-AIDED  DESIGNED 
6-dB  stacked  vertical  omnidirectional  2- 
meter  antenna  for  less  than  $50.00  using 
hardware-store  materials.  Send  $5,00  for 
detailed  plans  and  parts  fist.  John  De  Ar- 
mond  WD400C.  PO  Box  3657,  Cleveland 
TN  37311  BNB400 


72  MAGAZINE  SALE.  All  issues  from  start 
to  date.  303  magazlne&P  $100,  you  pay 
shipping.  Joe  Stroltn,2i  Ellen  St.,  Norwalk 
CT  06851.  BNB403 

XEROX  MEMORYWRITER— parts,  assert 
biles,  boards,  manuals.  Free  help  with  ser- 
vice problems,  W8NTH,  Box  250,  Benton 
AR  72015;  (501J-776-0920.  BNB404 

DIGITAL  AUTOMATIC  DISPLAYS  for  FT- 
101s.  TS-520S,  Collins.  Swan,  and  all  oth- 


ers. Six  1/2'  digfts.  5"  wide  by  M/4*  high 
metal  cabinet.  $1.00  for  Information  Be 
specific.  Grand  Systems.  Dept  A,  PO  Box 
3377f  Blaine  WA  98230.  BNB405 

VHST-220+  VIDEOCASSETTES.  Instruc- 
tions and  detailed  plans  for  "rolling  your 
own"  from  readily  available  materials. 
$4.00  postpaid,  R&te  Haas,  PO  Box  702, 
Kent  OH  44240.  BN&406 

DOCKING  BOOSTERS,  the  most  fantastic 
HT  accessory,  only  SI 29.95 3  Osflital-dis 
play  swr  meters  and  oar-grapn  power-out* 
put  indicators,  only  SB4.95!  Ht*Mound 
keying  mechanisms  most  extensive  line 
of  straight  keys,  paddles,  and  mobile 
keys!  Write  for  tree  catalogue  of  special- 
ized communications  products.  Sky  wave 
Radio  Systems,  PO  Box  Q-i,  943  Booiett 
Blaine  WA  98230.  BNB407 

HAPPY  NEW  YEAR  from  the  crew  at  Ju- 
nior High  School  22  on  Manhattan's  Lower 
East  Side.  Be  a  winner  in  86!  Send  us  your 
QSL  via  W&2JKJ  and  we  might  send  you 
our  OSL  Of  The  Week  Award.  BNB408 

EXPERT  REPAIRS.  ICOM.  Motorola  GE, 
Yaesu,  Kenwood,  Johnson,  Tone  board  ir> 
stalled.  FCC  licensed.  $3§.507tir.  2-hour 
maximum  without  prior  approval.  Ship  via 
UPS  or  US  Postal  Service  to  Aston  Lee, 
144-07  San  ford  Avenue.  Apt,  tA.  Flushing 
NY  11356  BNB4C9 

WANTED:  Motorola  HT-2205  and  KT-tOOs, 
VHF  or  UHF.  PO  Box  4344,  Chat s worth  CA 

91313.  BNB4ta 

RK4D32  TUBES,  $35.00  each.  Inquire  on 
others.  Wanted:  Gonset  aircraft  monrtor, 
reasonable.  Levy,  101  East  Driftwood  #26, 
Fredericksburg  T*  78624;  (512^997-2534. 
BNB411 

HAM  TRADER  YELLOW  SHEETS,  In  our 
24th  year.  Buy,  swap,  sell  ham-radio  gear. 
Published  twice  a  month.  Ada  quickly  cir- 
culate— no  long  wait  for  results.  SASE  tor 
sample  copy.  $10.00  for  one  year  (24  Is- 
sues), PO  Box  2057,  Glen  Ellyn  IL  60138 
2057.  BNB412 

WANTED:  ICOM  IC-SP2  speaker,  AN/URA 
17A,  support  brackets,  and  plug  sets.  G.  T. 
Huth,  229  Melmore  St..  Tiffin  OH  44883. 
BNB413 


"  ...receded  my  moneys  worrh  mm  fust  one 
rssue..." 

— 4,  Trenbtck 

"...atwmys  stop  to  read  CTM,  even  though 
most  other  magazine*,  t  receive  (and  write  ton 
only  get  cursory  eiarmnahon...  ' 

—Fred  Btechman.  K6UGT 


USA  SlSOOKir  *  ye 

Mexico.  Canada  $25  I 

Foreign  S350O(la  ndl  ■  S55.O0<a 

(US  1u*dsoniT) 

.  Permanent  (U  S  Subscription)  (100,1 

Sample  Copy  S3-! 

CHET  LAMBERT.  W4WDR 

1704  Sam  Drive  •  Birmingham.  Al  35235 
(205)  65402? t 


$100,00 
S3. 50 


j    The  Mean  Little  Kit 

This  24-ptece  kit  of  computer  electronc  toots  includes 
I  7  screwdnver  sizes,  adjustable  wrench*  2  pair  pliers 
wire  stopper  knife,  aJgnrnent  toot  slain  less  rife  he* 
key  set  scissors.  2  ftexic4e  files.  oumi$ner.  soldering 
iron,  soider  aid  coil  of  sokte'  and  desoktenng  braid 
Highesl  quafcy  oadded  z^per  case  measures  approu* 
matery  &  *  9  x  1-3  4"  inside  Send  check  or  money 
order,  or  charge  VISA  or  MASTERCARD  We  pay  tfie 
I       shipping  charges  Guaranteed  satrslactton  Free  tool 

caiiog  on  request 
J       Order  JTK-6  SB B. 00 

{  Jensen  Tools  Inc. 

Dept  158  7815  S.  46th  St 
Phoenix,  AZ  85044-5399  (602)  968-6231 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 
Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8^  x  1 1  size 

With  Complete  Instructions 

SAWSFACTION  GUARANTEED 

3  Sheets  for  $3.9510  Sheets  only  $5.95 

odd  St. GO  postage       NY  Res.  add  sales  tax 

The  MEADOWLAKE  Corp. 

DepL  3.  P.O.  Box  497 
Northport.  Mew  York  1 1 768 


"When  You  Buy.  Say  73" 
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QPECIAL  EVENTS 


ustings  tn  this  column  are  provided  tree  of 
charge  on  a  space-available  basis.  The  fol- 
lowing information  should  be  included  m 
every  announcement  sponsor,  event,  date, 
time,  place,  city  state,  admission  charge  (if 
any},  features,  talk-in  frequencies,  and  the 
name  of  whom  to  contact  for  further  informa- 
tion. Announcements  must  be  received  by 
73  Magazine  by  the  first  oi  the  month,  two 
months  prior  to  the  month  in  which  the  event 
takes  place.  Ma  tt  to  Edltoria  t  Offices.  73  Mag- 
azine. Pine  St.,  Peterborough  NH  03458, 

SOUTH  BEND  IN 
JAN  5 

A  hamtest  will  be  held  on  January  5. 
1986,  at  Century  Center,  on  US  33  North 
between  (He  St-  Joseph  Bank  Building  arid 
the  fiver,  downtown  South  Bend  IN,  Table 
space  is  $1  00  per  foot.  Talkm  on  52/ .52, 
991  39 r  931-33,  -69'  09,  and  145  29  For 
more  information  contacl  Wayne  Werts 
K9IXU,  1889  Riverside  Drive,  South  Bend 
IN  46616;  (219)233-5307. 

WAUKESHA  COUNTY  Wl 
JAN  11 

The  West  Allis  Radio  Amateur  Club  wilt 
sponsor  I  he  Midwinter  Swapfesr  on  Sat- 
urday, January  11, 1986.  beginning  at  8:00 
am,  at  the  Waukesha  County  Expo  Center 
Forum,.  Take  I -94  to  Co,  F.  south  to  FT,  and 
west  to  Expo,  Admission  ts  52,00  in  ad- 
vance and  53.00  at  the  door  Four-foot  ta- 
bles are  53.00  in  advance,  $4.00  at  the 
door.  For  tickets  or  more  information, 
send  an  SAS£  to  WARAC  Swapfest.  PO 
Bok  1072.  Milwaukee.  WJ  53201 

VA  STATE  FAJflGROUNOS 
JAN  12 

The  Richmond  Amateur  Telecommunl- 
cations  Society  will  sponsor  the  ninth  an- 
nual Richmond  Frostiest  on  Sunday, 
January  12, 1986,  from  8:30  am  to  3:30  pm, 
at  the  Virginia  Slate  Fairgrounds.  Admis- 
sion is  $4,00,  Flea-market  spaces  are 
$4  00,  $8.00  with  an  &foot  table.  VEC  ex- 
ams will  be  held  on  Saturday.  For  more  In- 
formation, write  the  Richmond  Frostiest, 
PQ  Box  1070.  Richmond  VA  23208.  Of  call 
BIN  Scruggs  N4DDM  at  (804^272^206. 

OAK  PARK  Ml 
JAN  12 

The  Oak  Park  ARC  will  sponsor  a  radio 
swap  on  Sunday.  January  12,  1986  trom 
7:30  am  to  4:00  pm,  at  Oak  Park  High 
School,  14300  Oak  Park  Boulevard,  Oak 
Park  Ml  48231.  For  more  rnformahon.  con- 
tact David  Lef  ko  WB8HGQ,  S75  S.  Pont  lac 
Trail  *  t03.  Walled  Lake  Ml  48088, 

HOSAHC13TH 
JAN  19 

The  Hail  of  Science  Amateur  Radio  Club 
will  operate  speciai^vent  stations  using 


the  ca  1 1 WS2  JSM  on  J  anuary  1 9. 1 986 ,  from 
1500  to  2100  UTC,  to  commemorate 
H  OS  A  PC's  thirteenth  anniversary.  SSB 
operation  will  oe  in  the  firsi  25  KHz  of  the 
40*,  20%  15%  and  IOmeter  General  phone 
bands.  CW  operation  will  be  in  the  firsl  25 
kHz  of  the80-r40-,  15%  and  10-meter  Novice 
bands  and  in  the  first  5  kHz  of  the  30-meter 
band.  For  a  commemorative  certificate. 
QSL  with  a  large  SASE  {44  cents  Of  1  IRC) 
to  HOSARC  QSL  Manager.  Arnia  Schm 
man  WB2YXB.  81 -22  250th  Street.  Bellrose 
NV  11426. 

YONKERS  NY  ^T 

JAN  26 

The  Yonkers  Amateur  Radio  Club  will 
bold  an  electronics  auction  on  Sunday. 
January  26.  1986,  from  ftrDQ  ^m  to  3:00  pmr 
at  Lemko  Mali,  556  Yonkers  Avenue,  Yon- 
kers NY.  Admission  is  S300;  children  un 
der  8  are  free.  Inspection  is  from  9:00  am 
to  10:00  am  and  the  auction  will  begin  at 
10:00  am.  Tatk-Jn  on  146865m.  440.150VR- 
and  146.52,  For  more  information,  contacl 
the  YARC,  53  Hay  ward  Avenue,  Yonkers 
NY  10704;  (914)-969-1053. 

SOUTHFIELD  Ml 
JAN  26 

The  South  field  High  School  ARC  will 
hold  its  201  h  annual  Swap  and  Shop  on 
January  26.  1986,  from  8.00  am  to  3:00  pm. 
at  Southfield  High  School,  24675  Lahser, 
South  field  Ml.  Admission  is  $2.50.  Two  B- 
foot  reserved  tables  are  £20.00.  Each  ad 
dilional  table  is  $10.00,  For  mote  informa- 
tion, write  Robert  Younker.  SoultlfleLd 
High  School,  24675  Lahser,  South  field  Ml 
48034. 

TEACHER  IN  SPACE 
JANUARY 

The  Concord  Brasspounders  ARC  will 
operate  W10C  to  commemorate  Christa 
McAuliffo's  toacher-in-space  I  light  of  the 
space  shuttle.  Operation  will  be  from  1300 
UTC  on  Saturday  to  1259  UTC  Sunday  dur- 
ing the  first  weekend  following  ihe  launch 
of  the  shuttle  with  Christa  aboard  Antici- 
pated launch  date  is  January  22.  1966. 
Suggested  frequencies  are;  phone — 7.285 
14.285.  21.385;  CW— 7.060,  14.050.  21.050; 
Novice— 7.105.  Fof  a  certificate,  send  an 
SASE  to  WiOC.  PO  Bo*  22i4>  Concord  NH 
03301. 

BATTLE  OF 

KWAJALEtN  AND  ROI-NAMUR 
FEB  1-10 

The  Kwajalein  Amateur  Radio  Club  will 


operate  spec  la  I -event  station  KX6BU  from 
0600  UTC  on  February  1,  1966,  until  0600 
UTC  on  February  10,  1986,  to  commemo- 
rate the  42nd  anniversary  of  the  Battle  of 
Kwajalein  and  Roi-Namur.  Frequencies 
w.lt  be:  SSB-2a550,  21.350.  and  14.250; 
CW— 2&0S&  21,050,  14.050,  and  7.025  For 
S6.00,  stations  working  KX6BU  will  be  is 
sued  a  certificate,  a  QSL,  and  a  64-page 
book  describing  the  Battle  of  Kwajaleln 
and  Roi-Namur.  $3.00  will  bring  a  QSL  and 
a  certificate.  All  requests  should  be  sent 
to:  KXSBU,  Box  444,  APG  San  Francisco 
96555  008 

PUNXSUTAWNEYPHIL 
FEB  2 

The  Punxsutawney  Amateur  Radio  Club 
will  operate  specia'-event  station  KA3CUY 
on  Sunday.  February  2,  1986,  beginning  at 
ftOQ  am  EST.  to  commemorate  Groundhog 
Day  1986.  Frequencies  are  3.950  and  7  230 
MHz  *QRM.  KA3CUY  will  carry  a  record- 
ing; of  the  official  proclamation  tor  the 
next  6  weeks'  weather  (as  determined  by 
Punxsutawney  Phil}.  For  a  certificate, 
sand  a  QSL  and  a  large  SASE  to  FARC.  RD 
5.  Box  14.  Brookville  PA  15825. 

ST.  CATHARINES  ONT 
FEB  a 

The  Niagara  Peninsula  ARC  will  hold  Its 
annual  hamfest  and  flea  market  on  Satur- 
day; February  8,  1986,  beginning  at  8:00 
am,  at  theUAW  Hail,  Bunting  Road,  St.  Ca* 
marines.  Ontario  Talk- in  on  147.240/840, 
For  more  Information,  contact  NPARC, 
Box  692,  SI.  Catharines.  Ontario  LR2  SY3. 
Canada. 

MARLBORO  MA 
FEB  16 

Trie  Algonquin  ARC  will  hold  its  annual 
harnf est/electronic  flea  market  on  Sunday. 
February  16,  1986,  beginning  at  1(fc00  am, 
in  the  Marlboro  Junior  High  School  cafe- 
teria. Admission  is  $1.00.  Tables  are  $7,50 
in  advance  and  S1QQG  at  the  door.  Seller 
setup  begins  ai  8:30  am,  Talk-in  on  .01/.61 
and  .52.  For  reservations  or  more  informa- 
tion, contact  the  A  ARC,  PO  Bo*  258,  Marl- 
boro MA  01752;  (61 7)-  393-9920. 

SPOON ER  Wl 
FEB  16 

The  Wild  Rivers  ARC  will  hold  its  mid 
winter  swaplest  on  Sunday,  February  16, 
1986.  from  1Q  00  am  to  3:00  pm,  at  the 
Spooner  Experimental  Farm,  east  of 
Spooner  Wl  on  Highway  70.  Exams  will  be 
given.  Tables  are  available.  Tatk-m  on 
147.61/.21.  For  more  information,  contact 
Tom  Young  KD9FC.  Route  5,  Box  5239, 
Hayward  Wl  54843 

MANSFIELD  OH 
FEB  16 

The  Mansfield  Midwinter  Hamfest/Auc- 


WtftlLESS  REMOTE  CONTROL  EXTENSION  5Y5TIM 


KTE&UJ\IK 


Control  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  infrared  controlled  devices. 
Immediate  Shipping  -  Wholesale  &  Retail 

satellite     6B8493-2291 


MERRIMAC. 
Wl  53561 


TO  ORDER 
&  INFO 


7  MILLION  TUBES 

Includes  all  current,  ob- 
solete, antique,  hard-to-find 
receiving,  transmitting,  irtdus- 
tnal.  radio  TV  types.  LOWEST 
PRICES.  Major  brands  in  stock 
Unity  Electronics  Dept  S 
P.O.  Bot  213.  Elizabeth.  H J.  07206 


tion  will  be  held  on  Sunday,  February  16, 
1966,  beginning  ai  7:00  am,  at  the  Rich- 
land County  Fairgrounds,  Mans  held  OH 
Admission  is  S3  00  in  advance  and  $4.00  at 
the  door.  Tables  aie  $5,00  in  advance  and 
S6.00  at  the  door  TaIMn  on  146-34/94 
fWBVYE}.  R>r  tickets  or  more  information, 
contact  Dean  Wrasse  K8BMG,  1094  Seal 
Road,  Mansfield  OH  44906;  <4 191-59^2415 
after  3  00  om  EST. 

FRJDLEY  MN 
FEBZ2 

The  Robbinsdale  ARC  will  sponsor  the 
llfth  annual  Midwlnler  Madness  Hobby 
Electronics  Show  on  February  22,  t9B6r 
from  7:00  am  to  2:00  pm.  at  Torino-Grace 
High  School,  1350  Gardens  Avenue  NE. 
Fndley  MN,  Admission  Is  S3  00  in  advance 
and  $4.00  at  the  door.  8- foot  tables  are 
S800;  1/2  tables  are  S4.QXK  Eaams  will  be 
given.  Talk-in  on  147.60V.00 1K»UC)  and  .52 
simple*.  For  more  information  or  to  regis- 
ter, contact  the  Robbinsdale  ARC.  PO  Box 
22613.  flobhinsdaJe  MM  55422,  or  call  Bob 
at  rj  12^533-7354 

GLASGOW  KY 
FIB  22 

Tr.o  Glasgow  Swapfesl  will  be  held  on 
Saturday.  February  22.  1966.  beginning  at 
8:00  am,  at  the  Glasgow  Flea  Market 
Building,  two  miles  south  of  Glasgow  KY. 
just  off  Highway  31 E,  Admission  fs  $2.00: 
no  extra  charge  for  exhibitors.  The  first  ta- 
ble is  free,  and  each  additional  table  is 
$3,00.  Talk-in  on  146,34/,34,  For  more  infor- 
mation, contact  Mike  Goad  N4HCG  Route 
4,  Box  354.  Glasgow  KY  42141. 

CHICOPEE  MA 

Mima 

The  Mount  Tom  Amateur  Repeater  As- 
sociation will  hold  its  annual  flea  market 
on  March  2. 1986.  from  6  00  am  to  3:00  pm. 
at  the  Knights  of  Columbus  Elder  Council 
69.  Granby  Road,  Chicopee  MA.  Admis- 
sion is  St. 00:  ladles  and  children  under  12 
are  free.  Tables  are  $7.00  in  advance  and 
$800  at  the  door.  For  more  Information^ 
contacl  MTAHA,  PO  Box  3494,  Springfield 
MA  01101 

ST.  LOUIS  MO 
MAR  14 

The  Jefferson  Barracks  ARC  will  spon^ 
sor  its  26th  annual  amateur-radio  auc* 
on  Friday.  March  14.  1906.  beginning  at 
7:30  pm,  at  Concordia  Turners  HaJL  6432 
Gravois,  St.  Louis  MO.  For  more  informa- 
tion, contact  the  Jefferson  Barracks  ARC. 
1324  Union  Road.  St  Louis  MO  63125, 

FORT  WALTON  BEACH  FL 
IIAfl16-1fl 

The  Playground  ARC  will  hold  its  16th 
annual  North  Florida  Ham/Swapfest  on 
Saturday  and  Sunday.  March  15-16. 1986. 
at  ttte  fairgrounds.  Fort  Walton  Beach  FL 
Admission  is  $3,00;  XYLs  and  children  are 
free.  Tables  will  he  available  Talk-in  on 
146-19/- 79.  For  more  information,  contact 
Hud  Huddles  ton  KF4BU,  925  Forest  Ave- 
nue, Fort  Walton  Beach  FL  32548:  (904J- 
862-2566. 
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ETTERS 


WISE  UP 


i  |ust  read  Rick  G,  Wilson's  tetter.  "I 
Hate  Code'1  (73,  March,  I9fi5)  I  wonder  Ef 
Rick  would  hate  the  code  so  much  if  he 
knew  that  by  passing  a  few  code  tests  <he 
says  he  already  knows  a  lot  about  elec- 
tronics) he  could  command  a  cushy  Job  on 
a  world  ranging  freighter. 

I  wonder  how  much  he  would  hate  the 
code  if  a  military  conflict  should  rear  its 
ugly  head. 

Sunt,  It's  tough  to  appfy  your  butt  to  a 
hard  chair  and  try  to  copy  the  stuff  when 
us  dot  for  dot  and  dash  for  dash.  Once  ft 
gels  learned,  though,  it  opens  up  a  whole 
new  world.  Get  yourself  wised  uph  Mr  Wilson. 

Paul  L  Schmidt  W9HD 
Bloom  field  IN 


[ 


STOP  HIDING 


I  love  my  simplex  autopatch.  There,  I 
said  It  and  I'm  glad.  Now  that  It's  out  of 
the  closet,  let  the  other  hams  enjoying 
this  delightful  device  stop  hiding  and  not 
fee!  guilty  In  its  use. 

I  fully  realize  that  the  incorrect  use  of 
simplex  au  to  patch  (on.  say,  2  meters)  can 
lead  to  an  abuse  of  our  privileges,  but  I 
feel  that  the  proven  maturity  of  licensed 
arnaleur  radio  operators  will  prevail  and  it 
will  be  used  properly. 

A  lot  of  misunderstanding,  traced  to 
cliquish  repeater  groups  who  found  their 
uniqueness  in  offering  patches,  is  now 
ended.  They  may  fee*  that  this  privilege 
shall  only  belong  to  them— how  dare  an 
Individual  try  to  bypass  them' 

I'm  Ured  of  reeding  of  the  restrictions  in 
advertising  that  the  manufacturers  of  sim- 
plex devices  must  foiiow,  and  above  all,  I 
dislike  the  reluctance  of  the  ham  fraternity 
to  openly  discuss  their  use. 

Answering  the  phone  while  driving  3s  as 
much  fun  as  DXing,  contesting,  or  any 
other  facet  of  our  hobby.  Besides,  we  are 
onfy  using  one  frequency  versus  the  re- 
peater   using    two.    With    the    BSR 


touchtoneTV  appliance  coot  roller.  1  can 
call  my  phone  and  have  the  unit  shut  off, 
thus  satisfying  FCC  requirements 

Don't  put  restrictions  on  its  use.  There 
is  enough  room  fn  the  spectrum  for  every- 
body. 

Mike  Herbslman  KM2F 
New  York  NY 


r 


RE  DISPLAY  REPLAY 


1  cannot  help  but  wonder  what  Roger 
Grandbois  {'Letters.'1  October.  1985)  was 
trying  to  prove.  Mr.  Grandbois,  manufac- 
turer of  digital  display  systems,  was  so  de- 
termined to  belittle  the  "What  You  See  is 
Where  You're  At"  frequency-display  prot- 
ect (73,  July,  1985]  that  he  overlooked  the 
more  obvious  virtues  of  the  project.  To  me, 
it  seems  apparent  that  the  purpose  of  the 
project  was  to  provide  the  experimented 
builder  with  an  Inexpensive  solution  to  the 
problem  of  display  resolution  as  opposed 
to  the  purchase  of  a  more  advanced  re* 
cerver  or  commercial  display  adapter.  The 
prescribed  project  executes  this  teak  like 
a  champ.  Nevertheless,  Mr.  Grandbois  In- 
sists on  stating  the  obvious  shortcomings 
of  the  project  while  espousing  his  own 
product. 

As  presented,  the  July  "65  project  does 
exhibit  change  in  sidebands  and  will  only 
work  on  single-mix  superheterodyne  re 
ceivers.  True,  these  problems  exist  But 
with  the  use  of  moderate  circuit  additions, 
the  frequency  display  will  find  a  place  in 
more  complicated  applications  It  »s  a  fair 
assumption  that  any  experimenter  with  a 
reasonable  understanding  of  radio  receiv 
era  will  arrive  at  the  same  conclusion.  Carl 
Anderson  {"Letters/4  October,  1966)  pro- 
vided us  with  a  modification  of  the  dis- 
play s  counting  direction.  This 
modification  furthers  the  applications  of 
Mr.  Miller's  project.  Undoubtedly,  some 
other  ingenious  Gus  will  engineer  addi- 
tions that  will  beat  the  aforementioned 
technical  problems. 

I  was  inspired  and  taught  by  radio  ama- 
teurs of  the  "old  school/*  That  is  the  prac- 


tice of  construction  and  experimentation 
Mr,  Miller  provided  a  fine  construction  ar- 
ticle of  a  very  practical  project.  My  fellow 
radio  builders  will  agree 

Mark  Foliar?  KA4JVY 
Tampa  FL 

Mark— Good  news '  Thomas  kt  titer  has  ae 
signed  a  -'universai"  version  of  his  dis- 
play. Look  for  ft  in  art  upcoming  issue  of 
73.—KWW. 


TO  K7UGA: 


mm 


MORE!  MORE! 


I  was  fascinated  by  Victor  Lay  ton's  arti- 
cle, u Above  Intercept."  in  the  October, 
1365,  issue.  I  was  a  High  Control  officer  at 
Wat  ton  during  the  lime  the  event  took 
place. 

The  25th  Bomber  Group  was  a  most  un- 
usual group  in  the  Bth  Air  Force.  Besides 
the  undercover  work  that  Layton  wrote 
about  we  also  helped  to  perfect  blind' 
bombing  techniques,  LOFtAN,  and  Mickey. 
We  did  photo  and  weather  reconnais- 
sance and  were  pa  In  finders  for  bomber 
missions.  W  there  was  anything  secretive 
to  be  done,  I hm  sure  we  did  it.  (As  a  small 
point  of  digression,  I  should  state  that 
President  Roosevelts  son,  Elliott,  was  our 
commanding  officer) 

I  wrote  to  Mr  Layton  and  sent  him  a  lol 
of  history  and  information  about  the  25th 
Bomber  Group  at  Walton,  and  he  sent 
back  a  nice  reply,  I'm  sure  he  could  tell 
many  more  exciting  stories,  " Above  Inter- 
cept" was  a  departure  from  the  usual 
technical  articles  and  brought  back  a  feel- 
rng  of  nostalgia  More?  More! 

William  Bernstein  KA20VR 
Great  Neck  NY 


FULL  ADVANTAGE 

If  we  are  to  attract  new  people  to  ama- 
teur radio,  we  need  to  be  able  to  demon- 
strate that  we  know  how  to  use  the 
privileges  that  we  have  to  our  full  advan- 
tage. One  Improvement  that  would  benefit 
the  beginner  would  be  lo  establish  a  na- 
tional CW  calling  frequency  in  the  middle 
Of  the  KVmeler  Novice  band,  28.150  MHz. 

Henry  J.  Harnpel  KAITUP 
St.  Louis  MO 


Dear  Senator  Gold  water 

I  share  your  concerns  over  the  declining 
(and  aging)  amateur-radio  population,  and 
I  agree  with  your  proposed  alternatives  to 
a  no-code  license;  these  proposals  are 
echoed  almost  everywhere  in  the  ham  lit- 
erature. 

What  bothers  me  Is  that  two  critical 
points  have  not  yet  (to  my  knowledge) 
been  addressed.  Without  careful  consid- 
eration of  these  points,  we  may  be  solving 
the  wrong  problem,  and  we  may  be  doing 
irreparable  harm  to  amateur  radio  as  a  re- 
sult. 

1  I  keep  hearing  that  the  average  age  of 
a  licensed  amateur-radio  operator  is  near 
46,  and  that  it  is  increasing  more  than  one 
year,  each  year. 

Averages,  by  themselves,  can  be  very 
misleading.  I  have  never  seen  a  standard 
deviation,  nor  have  I  seen  a  comparison  to 
a  population  of  non-hams  with  the  same 
sexual,  geographic,  and  economc  distri- 
butions. I'm  not  a  statistician,  but  would 
these  data  show  us  that  hams  are  actually 
increasing  their  population  relative  to  the 
one  above?  Would  these  data  perhaps  il- 
ium inate  the  reasons  tor  dec  fine?  Why  am 
1  the  only  ham  asking  these  questions? 

2-  The  problem  Is  not  limited  to  amateur 
radio:  Robert  Burnham  said  (see  "Forum/' 
September,  1985,  Astronomy  Magazine), 
Mf  we  don't  get  the  children  Interested  In 
astronomy,  there'll  be  no  next  generation 
of  astronomers."  Within  the  last  six 
months.  Live  Steam  Magazine  (a  voice  of 
model  steam-engine  enthusiasts)  pub- 
lished  bar  charts  and  graphs  based  on 
profiles  of  club  members'  records  train 
around  the  country.  The  projections  f  don't 
let  the  oily  fingernails  toot  you;  their  pre- 
sentation was  the  best  I've  seen)  clearly 
snowed  that  they  were  in  a  dying  hobby  if 
something  wasn't  done  about  it,  and 
pretty  soon. 

I  am  writing  to  you.  Senator,  and  send- 
ing copies  to  every  major  amateur-radio 
publication  because  1  want  my  concerns 
to  be  considered  by  a  majority  of  hams  be- 
fore we  make  changes  to  our  hobby, 

I  believe  we  may  make  a  hasty,  disas- 
trous change  to  amateur  radio  unless  we 
examine  our  problem  more  closely,  and 
examine  me  problem  more  carefully. 

Alex  Vrenios  KX9I 
Mundefein  IL 


UN! 


John  Edwards  Kf2U 

PO  Box  73 

Middle  Village  NY  11379 

SATELLITES  REVISITED 

I'm  reluctant  to  admit  this,  but  I  think  that 
I'm  becoming  something  of  an  audio  voy- 
eur. In  a  way.  1  think  most  hams  are,  Alter 
au.  shortwave  listening  Is  nothing  more 
than  audio  voyeurism,  and  "copying  the 
mail."  be  it  on  a  repeater  or  on  the  HF 
bands,  falls  into  the  same  general  category. 

But  I  believe  I've  probably  taken  audio 
voyeurism  to  its  ultimate  limit  As  regular 
"Fun!-1  readers  know,  a  tew  months  ago  t 
acquired  a  satellite-TV  system.  After  a  few 
weeks  of  watching  Penivtan-rules  football, 
music  videos  In  Esperanto,  and  Or  Gene 
Scott ,  I  began  to  yearn  for  something  a  bit 
more  esoteric.  It  was  at  that  point  that  I 


discovered  the  world  of  3SB  on  C-band 

satellites. 

A  friend  told  me  that  if  I  hooked  a  good- 
quality  communications  receiver,  like  my 
Kenwood  R-100,  to  the  baseband  output  of 
my  satellite  receiver,  I  could  pick  up  all 
sorts  of  interesting  signals  transmitted  on 
SSB  The  sort  of  signals,  my  friend  claimed, 
that  are  fa*  more  interesting  than  the  ex- 
ploits lo  be  found  each  evening  on  F4  12 
Better  yet.  he  said,  each  transponder  of- 
fers 36  MHz  of  frequency  space.  Yes, 
friends,  36  MHz  on  some  16  satellites, 
each  with  approximately  24  transponders. 
That's  equivalent  to  3S4  HF  spectrums' 

This  is  where  my  audio  voyeurism  comes 
in.  As  you  probably  know,  most  long-dis- 
tance telephone  calls  are  transmitted  by 
satellite  these  days.  What  you  may  not 
know,  however.  Is  that  many  of  the  satel- 


lites used  are  the  same  ones  that  home 
satellite  installations  receive.  Therefore,  a 
satellite  earth  station  connected  to  an 
SSB  receiver  results  in  a  lot  of  interesting 
listening, 

The  Communications  Act  of  1934,  as 
amended,  prohibits  listeners  from  divulg- 
ing the  contents  of  telephone  communi- 
cations. However,  If  you  hepppen  to  acci- 
dentally tune  across  these  signals,  as  I 
often  do,  and  you  happen  to  hear  some 
really  Juicy  conversations,  as  I  often  do, 
there  isn'l  very  much  the  FCC  can  do 
about  it.  After  all.  as  a  radio  amateur,  I 
have  a  definite  need  to  tune  across  the 
complete  spectrum  of  most  satellite  tran- 
sponders, and  if  In  the  course  of  my  tech 
ntcat  explorations  I  happen  to  hear  some 
heavy  breathing  going  on,  it  isn't  my  fauit 
Let  MCI.  AT&T,  and  the  others  scramble 
their  transmissions.  I'm  going  to  continue 
my  experimental  ion  I'll  keep  quiet,  but  1*11 
keep  listening. 

So  there  you  have  it.  Audio  voyeurism 
taken  to  its  limit  As  for  me,  I'm  just  wait- 
ing for  Picturephone  to  make  its  grand  re- 
turn (heh-heh). 


ELEMENT  t 

MULTIPLE  CHOICE 

1)  How  wide  is  a  standard  US  baseband 
video  signal? 

1)  4  0  MHz  3)  14  MHz 

2)  4.2  MHz  4)  40  MHz 

2)  Satellite  receivers  typically  use  Ga- 
AsFET  transistors.  The  acronym  GaAsFET 
stands  for: 

1)  Gallium  Arsenide  Field  Effect  Tran- 
sistor 

2)  GaHic  Arsenic  Field  Effect  Transistor 

3)  Germanium  Arsenide  Field  Effect 
Transistor 

4 1  Gas  Arsenic  Field  Effect  Transistor 

3|  In  a  satellite  receiver,  a  phase-locked- 
loop  (PLU  circuit  is  often  used  as: 
i)  a  video  enhancement  circuit 
2f  a  low-noise  amplifier 
31  a  composite  video  generator 

4)  an  FM  demodulator 

4)  DOMSATs: 

1)  are  operated  by  AT&T 

2)  are  operated  by  RCA 

3)  are  operated  by  COMSAT 

4)  is  a  generic  term  for  domestic  satel- 
lites 
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Fa  Is* 


5)  Name  the  73  Magazine  columnist  who 
founded  his  own  national  TV  system  on 
(he  Turks  and  Calcos  Islands. 

1)  BIN  Gosney 

2)  Chod  Harris 
31  Robert  Baker 
4}  Bob  Cooper 


ELEMENT  2 
TRUE-FALSE 

True 

1)  A  satellite's  "foot* 
print"  refers  to  Its  sig- 
nal strength  at  various 
points  on  the  earths 
surface,  

2)  The  "look  angle"  is  the 
angle  above  the  hori- 
zon at  which  a  satellite 
signal  arrives  at  an 
earth  station's  loca- 
tion, _ 

3)  Geosynchronous  sat 
etlites  are  immobile        

A\  "Shrouding"  is  a  syn- 
onym for  "'dish,*'  

5)  "Sky  noise  is  a  type 
of  man-made  Interior* 
ence. 

6)  'Adaptive  deviation 
multiplex"  is  a  satel- 
lite video  format 


7)  Teletext  and  videotex 
are  usually  transmit- 
ted an  [he  vertical 
blanking  interval  (VBI) 
of  a  satellite-TV  signal. 

8)  LiS  satellites  can  only 
transmit  NTSC  video. 

9)  in  microwave  reception 
the  term  "Tt"  usually 
stands  for  "terminated 
interconnect' 

10}  Dishes  roughly  two 
meters  in  diameter  are 
routinely    used    lor 
1eo  reception. 


3)  Large  dishes  have  a 


be  am  width. 


ELEMENT  3 
SCRAMBLED  WORDS 

Unscramble  these  words  relating  to  sat 


eilites; 

POMRGAATftO 

HOFNEERO 

RGCAS 
QORRT 


RRRBUSCAIE 

RATS  LET 

KAIN 

BRITO 

RETDOWNNREVOC 


ELEMENT  4 
FILL  IN  THE  BLANK 


4)  The  driven  element  m  a  microwave  an- 
tenna can  also  be  called  a 

5)  One  uses  a to  convert  a  satel- 
lite's microwave  signal  to  a  VHF  fre- 
quency. 


THE  ANSWERS 

Element  J 

1—2, 2—  1, 3-4. 4—4, 5—4, 


1J  "Sun  outages    occur 
2)  Small  dishes  have  a  _ 


a  year 


beam  width 


Element  2: 
1— True 


2—  True 
3— False 

4— False 
5 — False 
S—  False 
7— True 

8 — False 
9— False 


M  you're  outside  of  the  foot- 
print, you  can't  receive  the  sat- 
ell  it  a' s  signal, 

And  where  you  point  your  an- 
tenna. 

They  move  at  7.000  miles  per 
hour,  the  same  rate  at  which 
the  earth  rotates. 
Wails  or  screens  around  a  dish 
thai  prevent  side  interference 
Microwave   radiation   that 
comes  from  deep  space. 
It's  a  method  used  for  trans- 
mitting stereo  audio  signals. 
It's  those  lilt  re  white  dots  you 
see  on  the  black  line  between 
the  picture  f fames, 
They  can  also  handle  PAL, 
SECAM.  and  ihe  rest 
Terrestrial  interference. 


10—  False  Usually  for  data  or  audio  re- 
ception. 
Efement  3: 

(Reading  From  left  to  right):  COMPARA* 
TOR,  SDBCARRIER,  FEEDHORN,  TEL- 
STAR,  SPACE,  ANtK,  OSCAR.  ORBIT, 
ROTOR,  DOWNCONVEFTTER. 
Clement  4: 
1  —twice 
2— wide 
3—  narrow 
4 — probe 
5 — downconverter 

SCORING 

Element  t: 

Five  points  for  each  correct  answer, 

Qemenf£ 

Two  and  one-half  points  for  each  correct 

answer. 

Elements: 

Two  and  one-half  points  for  each  correct 

answer. 

Element  4: 

Two  and  one-half  points  for  each  correct 

answ-r 

How  did  you  do? 

1-20  points—  Beyond  the  horizon 
21-40  points — Suffering  from  a  sun 

outage 
4T-£0  points —  Minimal  reception 
61-60  points—  Some  sparkhes 
01-100  points— Qosed-circu it  copy 


WARDS 


Bill  Gosney  KE7C 
2665  North  8ust>y  Road 
Oak  Harbor  WA  98277 


It's  hard  to  believe  Ihe  years  which  have 
passed  since  our  initial  announcement  of 
the  famous  73  Awards  Program  portfolio. 
Since  its  Introduction  by  yours  truly, 
KE7C«  In  1979,  we've  seen  the  program 
grow  lo  become  one  of  the  mosl  sought- 
after  challenges  facing  amateurs  today! 

Consisting  of  six  domestic  and  live  OX 
operating  achievements,  (he  program  has 
captured  Ihe  interest  of  rag-chewers, 
DXers.  and  contesters  alike. 

The  requirements  For  each  award  are 
not  as  easy  as  one  might  firsi  Imagine. 
Once  you  qualify  tor  an  award,  you  know 
for  sore  you've  earned  IL  Here  are  the  five 
DX  awards 

OX  COUNTRY  CLUB  AWARD 

1.  Available  to  licensed  amateurs  and 
5WL  stations  worldwide 

2.  To  be  valid,  all  claimed  contacts  musl 
he  made  in  a  single  calendar  year  (January 
1  through  December  311.  beginning  Janu 
ary  1,  1979 

3.  This  award  Is  issued  tor  phone.  C W, 
and  mmed-mode  Should  the  applicant 
wish  lo  recognize  a  single-band  or  mixed- 
band  accomplishment,  he  must  state  his 
preference  when  maxing  application. 

4.  A  minimum  of  73  DX  countries  must 
be  worked  and  confirmed  from  the  73 
Magazine  WTW  {Work  the  World}  DX  List 
ing. 

5.  Annual  endorsement  stickers  are 
available  for  each  succeeding  year  in 
which  application  is  made  and  a  minimum 
of  73  DX  countries  are  worked 

6.  To  apply,  prepare  a  list  of  claimed 
contacts  in  prefix  order  Include  each  sta- 
tion's caiisign.  date  and  time  of  contact  in 
UTC.  mode,  and  band  of  operation, 

7.  0o  not  send QSL  certs.  Have  your  list 


of  contacts  verified  by  two  amateurs  or  a 
notary  public. 

3.  Award  tee  is  $5  00  for  each  award.  Do 
not  send  IRCs  or  foreign  currency.  En- 
dorsements are  granted  for  a  fee  of  $2,50. 
Checks  on  foreign  banks  must  be  payable 
In  US  funds- 

9.  Forward  your  application  and  fee  to: 
Bill  Gosney  KE7C,  73  Awards  Manager, 
2665  N,  Busby  Road,  Oak  Harbor  WA 
98277. 

DX  CAPITALS  OF  THE  WORLD 

i  This  award  is  made  available  to  li- 
censed amateurs  and  SWL  stations 
throughout  the  world, 

2.  All  claimed  contacts  must  be  made 
on  or  after  January  1,  1979.  There  are  no 
band  or  mode  restrictions.  Special  recog- 
nition will  be  given  for  single  band  or 
mode  if  requested  at  the  time  application 
is  made 

3  To  qualify,  applicants  must  work  and 
confirm  a  minimum  of  50  different  na- 
tional capital  cities  in  the  world.  Only  cap- 
ital Cities  of  those  countries  appearing  on 
Ihe  WTW  DX  listing  qualify.  Should  a 
country  be  contacted  and  its  capital  city 
not  commonly  be  known,  go  ahead  and 
list  it  in  your  application  The  awards  edi- 
tor reserves  the  right  to  make  a  final  deter 
m  {nation. 

4.  To  apply,  make  a  list  of  contacts  in 
prefix  order.  Indicate  the  station  caiisign. 
date  and  time  in  UTC.  band  and  mode  of 
operation,  the  name  of  the  national  capi- 
tal city,  and  the  DX  country. 

5.  Do  not  send  QSL  cards.  Have  your  list 
of  contacts  verified  by  two  amateurs  or  a 
notary  public. 

6  Award  fee  is  S5.00  and  must  be  pay- 
able m  US  funds,  IRCs  or  foreign  currency 
can  no  longer  be  accepted- 

7.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C.  73  Awards  Man- 
age*. 2665  N.  Busby  Road,  Oak  Harbor  WA 
86277 


TEN  METER  DX  DECADE  AWARD 

I.Ths  10-Meler  DX  Decade  Award  is 
made  available  to  licensed  amateurs  and 
SWL  stations  worldwide. 

2.  All  contacts  must  be  made  on  the  10- 
meter  band  using  only  low-power  (20 
Watts  of  output  or  less)  equipment  Exter- 
nal amplifiers  may  not  be  used. 

3  To  be  eligible,  all  contacts  must  be 
made  on  or  after  October  1,  1978.  Con- 
tacts may  be  made  on  AM,  SSB,  CW.  or  1 0- 
meter  FM  Mixed-mode  contacts  may  also 
be  claimed.  Cross  mode  contacts  do  not 
qualify, 

4-  To  qualify,  a  minimum  of  tan  DX  coun- 
tries must  be  worked  from  the  WTW  DX 
Listing.  Endorsements  will  be  given  for  25, 
SO.  75.  and  100  confirmed  countries. 

5.  To  apply,  prepare  a  list  of  claimed 
contacts  in  prefix  order.  Include  the  call- 
sign  of  each  siailon  worked,  the  date  and 
time  In  UTC,  band.  mode,  and  a  brief  de- 
scription of  the  equipment  used  In  making 
each  contact, 

6.  Do  not  send  QSL  cards.  Have  your  ap- 
plication  verified  by  two  amateurs  or  a  no- 
tary public 

7.  Award  fee  is  $5,00  in  US  funds  only 
Sorry,  we  cannot  accept  IRCs  or  foreign 
currency.  Endorsements  are  $2-50  each 

8.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C.  73  Awards  Man- 
ager, 2666  N.  Busby  Road,  Oak  Harbor  WA 
96277. 


SPECIALTY  COMMUNICATIONS 
ACHIEVEMENT  AWARD  (CLASS  A  1) 

1  This  is  made  available  to  licensed 
amateurs  and  SWL  stations  throughout 
the  world. 

2  To  be  eligible,  all  contacts  must  be 
made  on  or  after  January  i,  1979.  Only 
communications  via  SSTV.  RTTY.  EME 
(£arth-Moon  £arth|,  and/or  OSCAR  will  be 
recognized  for  award  credit  Contacts  be- 
tween stations  on  OSCAR  and  EME  may 
be  made  using  the  mode  authorized  in 
your  country.  Mixed-mode  contacts  are 
not  valid,  however. 

3.  To  qualify,  applicants  must  work  a 
minimum  of  ten  DX  countries  from  the 
WTW  DX  Countries  Listing   Special  rec- 


ognition wilt  be  made  for  those  exceeding 
the  ten-country  minimum, 

4.  To  apply,  prepare  a  Msi  of  claimed 
contacts  in  caiisign  prefix  order  Include 
the  date  and  lime  in  UTC,  the  band  and 
mode  of  operation,  and  a  description  of 
your  equipment  and  antenna  system  used 
to  make  the  contacts. 

5.  Do  not  send  QSL  cards.  Have  your  list 
of  contacts  verified  by  two  amateurs  or  a 
notary  public. 

6.  The  award  fee  is  $5,00  in  US  funds 
only,  IRCs  or  foreign  currency  Is  not  ac- 
ceptable, Foreign  checks  must  be  payable 
in  US  funds, 

7.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C,  73  Awards  Man- 
ager, 2665  N.  Busby  Road,  Oak  Harbor  WA 
98277. 


SPECIALTY  COMMUNICATIONS 
ACHIEVEMENT  AWARD  {CLASS  A) 

1  Available  to  licensed  amateurs  and 
SWL  stations  throughout  the  world,  this 
award  requires  all  contacts  be  made  on  or 
after  January  t,  1979, 

2.  Only  communications  via  SSTV, 
RTTY,  EME  (Earth  Moon-Earthj.  andtor  OS- 
CAR  satellite  will  be  recognized  for  this 
award.  Contacts  between  stations  on  OS 
CAR  and  EME  may  be  made  using  any  au- 
thorized mode  allowed  in  your  country. 
Mixed-mode  contacts  are  not  valid, 

3  To  duality,  applicants  must  work  and 
confirm  contact  with  eacn  of  the  50  US 
states,  There  are  no  band  requirements. 
Specific  band  accomplishments  will  be 
recognized,  however,  if  requested  at  the 
time  application  is  made. 

4.  To  apply,  the  applicant  must  prepare 
a  list  of  claimed  contacts  in  alphabetical 
order  by  state,  include  the  date  and  time 
in  UTC.  the  band  and  mode  of  operation, 
and  a  description  of  the  equipment  and 
antenna  system  used 

5.  Do  not  send  QSL  cards.  Have  your  list 
werifsed  by  two  amateurs  or  a  notary  pub- 
lic. 

6.  Award  fee  i  s  $5.00  in  US  funds  only 
Sorry,  we  cannot  accept  tRCs  or  foreign 
currency. 

7.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C,  73  Awards  Man 
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AFRICA. 

A2 

C5 

CM 

CN2 

CR3 

CT3 

D2,3 

D4 

D6 

EA3 

EA9 

EA9 

EA9 

EL 

ET2 

ET3 

FB8W 

FBBX 

FBflZ 

FH 

FR 

FR 

FR 

FR 

H5 

IG 

1H 

J2hFLB 

S7 

SB 

S3 

ST 

ST* 

SU 

TJ 

TL 

TN 

TR 


TU 
TY 
TZ 

VK9 

vog 
voa 

VQ9 
VQ9 

XT 
ZD7 
ZD& 
ZD9 

ZE.Z2 

ZS1,2,4,6 

ZS2 

ZS2 

ZS3 

3B6,  7 

3BB 

3B9 

see 

3D6 

3V 

3X 

3Y 

5A 

5H 

5N 

FR 

5T 

5U 

SV 

5X 

5Z 

60 

6W 

7P 

7Q 

7X 

SQFVS9 

9G 

9J 

9L 

9Q 

9U 

9X 

EUROPE 

C3 
CT 
CT2,  CU 


Botswana 

Gambia 

Mozambique 

Morocco 

Tangier 

Guinea  Bissau 

Madeira  -Is. 

Angola 

Republic  of  Cape  Verde 

Comoros 

Canary  Islands 

Ceuta  and  Mel  ill  a 

tfnl 

Rio  de  Oro 

Liberia 

Eritrea 

Ethiopia 

Crozel 

Kerguelen  Is. 

Amsterdam  &  Si.  Paul 

Mayctfe 

Glorioso  island 

Juan  de  Nova.  Europa 

Reunion 

Tromslln 

Bophutha3swana 

Lampedusa  Island 

Panlelleria  Is. 

Djibouti 

Seychelles 

Transkei 

Sao  Tome  and  Principe 

Sudan 

South  Sudan 

Cameroon 

Central  African  Empire 

Congo 

Gabon 

Chad 

Ivory  Coast 

Benin 

Mall 

Heard  Island 

Aldabra  Island 

Chagos  (Diego  Garcia) 

Desroches 

Farqubar 

Upper  Volta 

St.  Helena 

Ascension  Island 

Gough  Island  and 

Trisran  de  Cunha 

Zimbabwe 

South  Africa 

Prince  Edward  Island 

Marion  J  stand 

Southwest  Africa 

(Namibia) 

Agalega  i.  St.  Brandon 

Mauritius 

Rodriguez  Island 

Equatorial  Guinea 

Annobon 

Swaziland 

Tunisia 

Republic  of  Guinea 

Bouvet  Island 

Libya 

Tanzania 

Nigeria 

Malagasy  Republic 

Mauritania 

Niger 

Togo 

Uganda 

Kenya 

Somali 

Senegal 

Lesotho 

Malawi 

Algeria 

Maldive  Islands 

Ghana 

Zambia 

Sierra  Leone 

Republic  or  Zaire 

Burundi 

Rwanda 


Andorra 
Portugal 
Azores 


DA-DL 

DM,  DT.Y2-9 

EA 

EA6 

El 

EJfl 

F 

FC 

G 

GD 

Gl 

GJ,GC 

GM 

GM 

GM 

GU.GC 

GW 

HA 

HB 

HBU 

HV 

I 

10 
IA 

IS 

rr 

JW 

JW 

JX 

LA 

LX 

LZ 

M1.9A 

OE 

OH 

OHB 

OJB 

OK 

ON 

OV 

OZ 

FA 

SM 

SP 

SV 

SV 

SV 

SV 

TF 

UA.UKI.3,4,6 

UA1.UK1 

UA2,  UK2F 

UB,  UK,  UT,  UYS 

UC2.  UK2 

U05,  UK5Q 

UP2,  UK2B,  P 

UQ2,  UK2G,  Q 

UH2,  UK2R,  T 

VO 

YU 

ZA 
ZB 
1AB 

3A 

4U 
9A 

OCEANIA 

A3 

CR& 

C2 

DU 

FK 

FO 

FW 

H4N  VR4 

JD.  KA1 

JD,  7J1 

KB,  KH1 

K06 
KC6 

KG6,  KH2 
KG6Rf  KW 
KG6S.  KHG 
KG6T,  KH8 
KH6 
KH7 

KJ,  KH3 
KM.KH4 
KP6.  KH5K 
KP6.  KH5 
KS6.  KH8 
KW,  KH9 
KX 


Federal  Republic  of  Germany 

German  Democratic  Republic 

Spain 

Balearic  Islands 

Republic  Of  Ireland 

Aran  Is 

Franca 

Corsica 

England 

Isle  of  Man 

Northern  Ireland 

Jersey 

Scotland 

Orkney  Oslands 

Shetland  Islands 

Guernsey 

Wales 

Hungary 

Switzerland 

Liechtenstein 

Vatican 

Italy 

I  son  i  a 

Tuscan  Archipelago 

Sardinia 

Sicily 

Bear  Is, 

Sv  a  I  bard  is 

Jan  Mayan 

Norway 

Luxembourg 

Bulgaria 

San  Marino 

Austria 

Finland 

Aland  Is. 

Market  Reel 

Czechoslovakia 

Belgium 

Raeroe  Islands 

Denmark 

Netherlands 

Sweden 

Poland 

Greets 

Crete 

Dodecanese 

Mount  At  h  os 

Iceland 

European  RSFSR 

Fran;  Josef  Land 

Kaliningrad  sk 

Ukraine 

White  RSFSR 

Mot  d  avia 

Lithuania 

Latvia 

Estonia 

Romania 

Yugoslavia 

Albania 

Gibraltar 

Sov.  Mil.  Order  of  Malta 

Monaco 

ITU.  Geneva 

(See  Mil 


Tonga  Republic 

Portuguese  Timor 

Republic  of  Nauru 

Philippines 

New  Caledonia 

French  Polynesia 

WallisS  Fortuna  Islands 

Solomon  Islands 

Minami  Torishima 

Okino  Torishima 

Baker,  How  I  and,  Am&rfcan 

Phoenix 

Eastern  Carolines 

Western  Carolines 

Guam  Island 

Rota 

Saipan 

Tlnian 

Hawaiian  Islands 

Kure  island 

Johnston  Island 

Midway  Island 

Kingman  Reef 

Palmyra 

American  Samoa 

Wake  Island 

Marshall  islands 


P2 

T2.VHS 
VK 
VK 

VK9 

VKg 

VK9 

VK9 

VK9 

VK4 

VRl,  T31 

VH1,  T3B 

VRl,T3fi 

VR3 

VR3.T32 

VR6 

VR7 

VR6 

VS5 

YBf  YC,  YD 

YB,  YC,  YD 

YB,  YC,  YD 

YB,  YC,  YD 

YB,  YC,  YD 

YJ 

ZK1 

ZK1 

ZK2 

ZL 

ZL 

ZL 

ZL 

ZM7 

3D2 

5W 

ASIA 

A4X 

A5 

AG 

A7 

A3 

AP 

BV 

BY 

CR9 

EP 

HL,HM 

HL,  HM 

HS 

HZ,7Z 

JA-JR 

JR6,  KA6 

JD,  KA1 

JT 

JY 

KA 

OD 

TA 

LFA,  UK,  UV, 

UWS-fr 

UD6,  UK6C,  D, 

UF6,UKGF,0. 

0,  V 

UG6,  UK6G 

UHa.UKBH 

Ulfi,  UK8I 

UJB,  UK8J,  P 

UL7.  UK7 

UM&,  UKSM,  N 

VS6 

VS9K 

VU 

VU7 

VU7 

XU 

XV 

XW 

XZ 

YA 

Yl 

YK 

1S 

4S 

4W 

4X.4Z 

5B4,  ZC 

70 

flZJ 

9H 

3H4 
9K 

9M2 


Papua  Mew  Guinea 

Tuvalu  island 

Australia 

Lord  Howe  Island 

Willis  Island 

Christmas  Island 

Keeling,  Cocos  Island 

Melhsh  Reef 

Norfolk  Island 

MacQuerie  Esland 

British  Phoenix  Islands 

Gilbert  Island 

Ocean  island 

Christmas  Island 

Line  Island 

Pitcarrn  Island 

Line  Island,  South  and  Central 

(SeeT2) 

Brunei 

Borneo 

Celebes 

Java 

Sumatra 

West  Irian 

New  Hebrides 

North  Cook  Island 

South  Cook  island 

Ntue  Island 

New  Zealand 

Auckland  &  Campbell 

Chatham  Island 

Kermadec 

Tokelaus 

FIJI  Islands 

Western  Samoa 


Oman  Is. 

Bhutan 

United  Arab  Emirates 

Qatar 

Bahrain 

Pakistan 

Taiwan 

China 

Macao 

Iran 

North  Korea 

South  Korea 

Thailand 

Saudi  Arabia 

Japan 

Okinawa  [RyuKyu  Isj- 

Ogasawara 

Mongolia 

Jordan 

US  Military  in  Japan 

Lebanon 

Bangladesh 

Turkey 

Asiatic  RSFSR 

K  Azerbaidzhan 
Georgia 

Armenia 

Turkoman 

Uzbek 

Tadzhik 

Kazakh 

Kirghiz 

Hong  Kong 

Kannaran  Is. 

India 

Andaman  &  Nicobar 

Laccadlves 

Kampuchea 

Vietnam 

Laos  People's  Dam.  Rep. 

Burma 

Afghanistan 

Iraq 

Syria 

Spratly 

Sri  Lanka 

Yemen 

Israel 

Cyprus 

People's  Dem,  Rep-  of  Yemen 

Neutral  Zone 

Saudi  ArabiaJIraq 

Malta 

Gozo  &  Com  i  no 

Kuwait 

West  Malaysia 


STIN 

9M6 

IG 

North  Borneo 

9M6 

Sarawak 

9N 

Nepal 

9V 

Singapore 

Abu  All,  J  at  a  I  Alt  air 

NORTH  AMERICA 

C6 

Bahamas 

CO,  CM 

Cuba 

FG 

Guadeloupe 

FG,FS 

Saint  Martin 

FM 

Martinique 

FO 

Clipperl on  Is. 

FP 

St.  Pierre  &  Miqualcn 

HH 

Haiti 

1            HI 

Dominican  Republic 

J  3,  VP2G 

Grenada  &  Dependencies 

KC4,  KP1 

Navassa  Is, 

KG4 

Guantanamo  Bay 

KL7 

Alaska 

KF4 

Desecheo 

KP4 

Puerlo  Rico 

KS4,  KP3.  HKO 

Serrana  Bank  &  Roncador  Cay 

KVf  KP2 

Virgin  Islands 

CXfXP 

Greenland 

PJB.8 

Saba  Is, 

VE 

Canada 

VE1 

Gable  Is. 

VE1 

St.  Paul  la. 

VO 

Newfoundland,  Labrador 

VP2A  V2 

Antigua,  Barbuda 

VP2D,  J7 

Dominica 

VP2E 

Angullia 

VP2K 

St.  Kilts 

VPSL,  J& 

St.  Lucia 

VP2M 

Montserrat 

VP2SFJ8 

St.  Vincent  &  Dependencies 

VP2V 

British  Virgin  Islands 

VPS 

Turks  and  Caicos  Islands 

VP9 

Bermuda 

W.  K,  NtA 

United  States  of  America 

XE 

Mexico 

XF4 

Revlilagigedo  Islands 

ZF 

Grand  Cayman  Islands 

6Y 

Jamaica 

4U 

HQ,  United  Nations 

ep 

Barbados 

SOUTH  AMERICA 

CE 

Chile 

CE&A 

Easter  Is. 

ceax 

San  Felix 

CEftZ 

Juan  Fernandez 

CP 

Bolivia 

ex 

Uruguay 

FY 

French  Guiana 

HC 

Ecuador 

HC8 

Galapogos  Is. 

HK 

Colombia 

HKf 

Bajo  Nuevo 

HK« 

Malpelo  Is. 

HK« 

San  Andres  &  Providencia 

HP 

Manama 

HR 

Honduras 

HRO 

Swan  Is. 

KZ 

Canal  Zone 

LU 

Argenlina 

OA 

Peru 

FJ 

Bonaire 

PJ 

Netherlands  Antilles 

PY 

Brazil 

PYO 

Fernando  de  Noronha 

PY« 

St.  Pater  &.  St.  Paul 

PY* 

Trinidade  4  Mart l m  Vaz  is. 

PZ 

Surinam 

TG 

Guatemala 

Tl 

Costa  Rica 

TJ9 

Cocos Ifi- 

VP1,V3 

Beiize 

VP9 

Falkland  Is. 

VP&,  LU 

South  Georgia  Is. 

VPB,  LU 

South  Orkney  Is, 

VP8,  LU 

South  Sandwich  Is. 

VPS,  UU 

South  Shetland  Is. 

VP&W 

South  Grahamland 

YN,HT 

Nicaragua 

YS 

Salvador 

YV 

Venezuela 

YV9 

Aves  is. 

ZP 

Paraguay 

BH 

Guyana 

SY 

Trinidad  and  Tobago 
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WORK  THE  WORLD  DX  AWARD 

To  enhance  the  enjoyment  of  working 
DX  the  editors  of  73  take  special  pleasure 
in  introducing  (tie most  compter  and  prob- 
ably one  of  the  most  sough!  after  DX 
awards  available  today— the  Work  the 
World  DX  Award 

VThe  WTW  Award  is  available  to  li- 
censed amateurs  and  SWL  stations  world- 
wide, 

2.  To  be  valid,  ail  contacts  rnusl  be 
made  on  or  after  January  1.  1979,  There 
are  no  band  or  mode  restrictions  Special 
single-band  or  -mode  achievements  may 
be  recognized  if  you  make  your  request 
the  same  lime  application  Is  made, 

3.  The  Work  the  World  program  consists 
of  Sii  individual  continental  awards  (North 
American  South  American,  European, 
Oceanic,  Asian,  and  African),  each  of 
which  Is  a  worthy  single  accomplishment 
by  itself.  To  be  eligible  for  the  7th  and 
ultimate  award  (the  WTW  Award],  appli- 
cants first  earn  the  continental  recogni- 
tion. Once  all  six  awards  have  been 
applied  for,  the  WTW  award  will  be  Issued 
at  no  charge  to  the  applicant,  The  opera- 
tor who  earns  WTW  recognition  has  truly 
"worked  the  world.'" 

4  Requirements  for  the  Individual  con- 
tin  antal  awards:  North  American  Award— 
a  minimum  of  13  North  American  coun- 
tries; South  American  Award— 12  South 
American  Countries  minimum;  European 
Award— a  minimum  of  12  European  coun- 
tries; African  Award— 12  African  countries 
minimum;  Asian  Award— 12  Asian  coun- 
tries minimum;  Oceanic  Award— a  mini- 
mum of  12  Oceanic  countries. 

5.  To  apply,  prepare  a  list  of  claimed 
contacts  for  each  continent.  Ost  contacts 
in  preh*  order.  Include  the  date  and  time 
In  UTC  and  the  band  and  mode  Of  opera- 
tion, 

8-  tf  you  are  submitting  your  sisth  con 
t menial  award,  please  alert  the  award 
manager  to  this  fact 

7.  Do  not  se/?tf  QSL  carers.  Have  your  list 
Of  contacts  verified  by  two  amateurs  or  a 
notary  public. 

8,  Each  continental  award  Is  $5.00  Jn  US 
funds  only.  We  are  sorry,  but  we  can  no 
longer  accept  IRCs,  of  foreign  currency 
Checks  written  on  foreign  banks  must  be 
payable  m  US  funds. 

9  Forward  your  applicaiionts)  and  reels;- 
10:  Bill  Gosney  KE7C,  73  Awards  Manager. 
2665  N  Busby  Road,  Oak  Harbor  WA 
98277. 

Now  here  are  the  six  domestic  awards 
also  being  sought  after  by  award  seekers 
throughout  the  world.  These  awards  are 
not  meant  to  be  an  overnight  venture  and 
they  were  designed  to  not  duplicate  any  In 
existence  loday.  Each  offers  its  own  de- 
gree of  difficulty  and  creates  a  sense  of 
ac  co  m  p  1 1  s  h  ment . 

ANNUAL  WORKED  ALL  USA  AWARD 

1,  If  you're  looking  for  a  stateside  award 
with  e  challenge,  the  USA  Award  is  defi- 
nitely the  one  The  annual  Worked  All  USA 


Award  Is  available  to  licensed  amateurs 
and  SWL  stations  throughout  the  world. 

2.  To  qualify,  applicants  must  work  each 
of  the  50  US  states  withtn  the  same  cal- 
endar year  (January  1  through  December 
3i>,  Annual  endorsements  will  be  awarded 
each  subsequent  year  to  applicants  who 
verify  metr  claim. 

3.  All  valid  contacts  must  be  made  on  or 
after  January  1.  1979.  There  is  an  award 
for  smgle-band  accomplishments  on  2t  6, 
ID,  15.  20,  30.  40,  75.  and  16Q  meters  A 
mixed  band  award  is  also  available 

4  To  apply,  prepare  a  list  of  claimed 
contacts  in  alphabetical  order  by  slats. 
List  the  state,  the  callslgn  of  the  station 
worked,  the  dale  and  time  In  UTC,  and  the 
band  and  mode  of  operation. 

5-  Do  not  send  QSL  cards,  Have  your  list 
of  contacts  verified  by  two  amateurs  or  by 
a  notary  public 

6  The  lee  (or  this  award  is  $5.00  in  US 
funds,  Annual  endorsements  are  $2.50. 
We  are  sorry  but  we  can  no  longer  accept 
iRCs  or  foreign  currency.  Checks  written 
on  foreign  banks  must  be  payable  in  US 
funds  only 

?.  Forward  your  application  and  award 
Fee  to  Bill  Gosney  KE7C.  73  Awards  Man- 
ager, 2665  N  Busby  Road.  Oak  Harbor  WA 
98277. 


THE  Q-S  AWARD  OF  EXCELLENCE 

If  you  frequent  the  American  Novice 
bands,  you  will  be  pleased  to  learn  of  Ihla 
award.  This  award  is  not  meant  to  be  an 
overnight  accomplishment.  Stations 
meeting  the  challenge  of  this  award  will 
be  proud  to  display  it  in  their  shacks.  It  de- 
picts the  excellence  and  superiority  of  a 
station's  transmitted  signal  as  it  is  heard 
throughout  the  various  US  call  districts. 

1  The  Q-5  Award  is  available  to  li- 
censed amateurs  and  SWL  stations 
throughout  the  world 

2.  To  qualify,  applicants  must  work  all 
ten  US  call  dlsirtcts  and  receive  no  less 
than  a  OS  readability  report,  A  valid  RST 
might  be  599.  579,  549,  etc,  while  an  RST 
of  459,  449,  or  469  would  not  qualify 

3-  To  be  valid,  all  contacts  must  be 
made  operating  CW  on  those  frequencies 
assigned  the  American  Novice.  Contacts 
must  be  made  on  or  after  January  1,  1979, 

4.  There  are  no  band  restrictions;  how- 
ever, applicants  may  request  special  band 
endorsement  at  the  time  application  is 
made 

5  To  apply,  prepare  a  list  of  claimed 
contacts,  fogging  each  one  in  order  of  US 
call  district  worked  Include  the  station 
calision,  date  and  time  in  UTC.  the  fre- 
quency, and  most  importantly,  the  RST  as 
noted  on  the  confirmation  card. 

6  Do  not  send  QSL  cards.  Have  your  list 
verified  by  two  amateurs  or  a  notary  pub- 
lic. 

7  Award  lee  is  S5.00  in  US  funds.  No 
IRCs  or  foreign  currency.  Checks  written 
on  foreign  banks  must  be  payable  In  US 
funds. 

8.  Forward  your  application  and  award 
fee  to;  Bill  Gosney  KE7C.  73  Awards  Man- 
ager, 2665  N.  Busby  Road.  Oak  Harbor  WA 
98577 


DISTRICT  ENDURANCE  AWARD 

If  any  of  you  (eel  our  awards  are  too 
easy  for  you.  take  a  hard  look  at  this 
award!  Looks  simple,  huh?  Don't  be  de 
cetved.  Try  pursuing  it;  it  will  drive  you 
right  up  the  wall  with  frustration. 

Fat  the  District  Endurance  Award,  you "M 
need  to  find:  yourself  an  accurate  time- 
piece, as  you'll  have  exactly  60  minutes  to 
work  all  ten  US  can  districts.  If  you  sur- 
pass the  time  limit,  youll  have  to  start  all 
over  again.  It  definitely  takes  some  plan- 
ning, perhaps  even  some  band  changing, 

Oh.  one  lasl  important  point.  All  con- 
tacts must  be  mede  Independent  of  nets 
and  net -type  operations  and  must  not  be 
made  while  a  contest  Is  underway  I  Any 
takers? 

1  The  District  Endurance  Award  la 
available  to  licensed  amateurs  and  SWL 
stations  worldwide 

2.  To  be  valid,  all  contacts  must  be 
made  on  or  after  January  1,  t*J79.  There 
will  be  no  band  or  mode  rest  net  ions.  If  you 
are  fortunate  to  work  all  contacts  on  a  sin- 
gle band,  however,  we  will  be  happy  to  rec- 
ognize that  feat  if  you  mention  it  at  the 
time  application  is  made. 

3.  To  qualify,  applicants  must  work  all 
ten  US  call  districts  m  one  hour  or  less. 
The  time  will  commence  the  moment  the 
first  contact  is  established  {cailsign  and 
RST  is  exchanged)  and  ends  the  moment 
i he  10th  call-dlsirlct  contact  is  made.  Call 
districts  can  be  worked  In  any  order  so 
long  as  all  ten  districts  are  worked  within 
the  GO-minute  period. 

4.  To  apply,  applicants  must  state  In 
their  applications  that  all  contacts  were 
made  independent  of  net  o*  contest  oper- 
ation. Applicants  must  prepare  a  list  of 
claimed  contacts  rrt  callsign  order  by  dis- 
trict. Include  the  date  and  time  in  UTC,  the 
band  and  mode  of  operation,  and  the 
state. 

5.  00  not  send  QSL  cants.  Hsve  your 
claimed  list  of  contacts  verified  by  two 
amateurs  or  a  notary  public, 

G.  Award  fee  Is  S5.00  and  must  be  pay- 
able m  US  funds.  No  IRCs  or  foreign  cur- 
rency. Checks  written  on  foreign  banks 
must  be  payable  in  US  funds  only. 

7.  Forward  your  application  and  award 
fee  to:  BIN  Gosney  KE7C,  73  Awards  Man- 
ager, 2S65  N,  Busby  Road,  Oak  Harbor  WA 
98277. 

TEN-METER  10-40  AWARD 

What  would  an  awards  program  be  ft 
out  a  stateside  ORP  incentive?  Designed 
especially  for  owners  o*  converted  CB 
equipment,  the  10-40  Award  is  probably 
the  roughest  worked-al I  states  award  in 
existence,  II  you  don't  believe  it,  ask  those 
who've  tried  numerous  times  and  failed. 

I.This  award  is  available  to  licensed 
amateurs  and  SWL  stations  throughout 
the  world. 

2.  To  be  valid,  all  contacts  must  be 
made  on  the  ten-meter  band  using  low 
power  (20  Watts  of  output  or  less.}  Exter- 
nal amplifiers  are  prohibited.  Contacts 
must  be  made  On  or  after  October  1,  1.978, 
on  AM,  SSB,  CW,  or  FM.  Crossmode  con 
tacts  will  not  count. 


3.  To  qualify,  applicants  must  work  and 
confirm  at  least  40  US  stales. 

4  To  apply,  make  a  list  of  contacts 
made  in  alphabetical  order  by  US  state  be- 
ginning with  Alabama  include  me  call  of 
the  station  worked,  the  dale  and  time  In 
UTC.  the  mode  of  operation,  and  a  brief 
description  of  the  equipment  and  antenna 
system  utilized  to  mane  the  contacts. 

5.  Do  not  send  QSL  cards.  Have  your  list 
verified  by  two  amateurs  or  a  notary  pub- 
lic. 

6.  Award  Tee  Is  $5.00  in  US  funds.  IRCs 
and  foreign  currency  are  not  acceptable. 
Checks  written  on  foreign  banks  must  be 
In  US  funds  only, 

7.  Forward  your  application  and  award 
fee  to:  Bill  Gosney  KE7C,  73  Awards  Man- 
ager, 2665  N.  Busby  Road.  Oak  Harbor  WA 
96277. 

CENTURY  CITIES  AWARD 

Designed  as  a  dual  worked-ail-states  ef- 
fort. 73  presents  the  Century  Cities  Award, 
The  app Meant  who  has  earned  this  recog- 
nition has  accomplished  probably  the 
greatest  feat  available  in  WAS  award  pro- 
grams 

1.  Sponsored  by  73  Magazine,  this 
award  is  available  to  licensed  amateurs 
and  SWL  stations  throughout  the  world- 

2.  All  contacts  must  be  made  on  or  after 
January  1,  1979,  to  be  valid 

3>  To  qualify,  the  applicant  must  work 
and  confirm  a  minimum  of  two  cities  or 
towns  In  each  of  the  50  US  states,  for  a 
total  of  100. 

4.  To  apply,  prepare  a  list  of  contacts  In 
alphabetical  order  by  state,  include  the 
caiisrgn.  the  date  and  lime  of  the  contact 
m  UTCr  the  band,  and  the  city 

&  Do  not  send  QSL  cards  Have  your 
claimed  contact  list  verified  by  two  ama- 
teur? or  a  notary  public 

Award  tee  is  $5.00  in  US  funds.  Do  not 
send  IRCs  or  foreign  currency,  as  they  are 
no  lonoer  acceptable  Checks  written  on 
foreign  banks  must  be  payable  in  US 
funds, 

7.  Forward  your  application  and  award 
fee  lo:  Bill  Gosney  KE7C.  73  Awards  Man- 
ager. 2665  N.  Busby  Road,  Oak  Harbor  WA 
9B277 

How  does  73  process  award  applica- 
tions? Upon  receipt  of  an  application. 
each  entry  is  carefufly  scrutinized  tor  au^ 
thenliclty.  They  must  be  sent  to  the 
Awards  Manager  in  tn^  proper  format  as 
noted  in  the  award  rules. 

If  your  application  Is  approved,  a  work- 
sheet is  prepared.  A  copy  's  sen!  to  73 
headquarters  to  process  your  certificate 
There  your  award  is  given  a  personal 
touch  and  Hater  mailed  to  your  door.  A 
cooy  of  the  worksheet  Is  also  mailed  to 
the  applicant  to  acknowledge  receipt  of 
tne  application, 

Should  an  applicant  leel  It  is  necessary 
to  follow  up  an  application,  send  your  in- 
quiry to  73  Magazine,  c/o  Carole  Macioci, 
80  Pine  Street,  Peterborough  NH  0345S.  Al* 
ways  enclose  a  stamped  business-size  en- 
velope with  your  letter. 

We  hope  you  enjoy  the  challenges  of 
the  73  awards  program.  We  ask  that  you 
share  it  with  your  amateur  friends. 


EVIEW 


YAESU  FT-209RH 
HANDIE-TALKIE 

I  needed  a  new  2-meter  radio.  My  trusty 
Kenwood  TR-7730  had  been  sold  a  year 


ago  to  help  pay  for  a  new  car,  and  i  had 
since  saved  up  enough  money  to  get  back 
into  VHF.  But  \  needed  something  differ 
ent.  A  full-featured  radio  with  scanning, 


memories,  DTMF  pad,  and  the  like  was 
prefened- 

Since  I  also  travel  by  air  a  lot.  I  wanted 
a  radio  I  could  run  around  with  without 
having  to  lug  around  a  rig  and  big  power 
supply  Also,  having  been  bit  by  the  packet 
bug,  I  needed  a  way  to  monitor  the  local 
digipeater  (only  fair  since  it  had  my  call 
on  it). 

The  obvious  solution  seemed  to  be  one 
of  the  new  generation  of  moderate- power 
(5  Watts),  computer-controlled  handle- 


talkies.  You  know  the  kind  rm  talking 
about— the  ones  with  the  fancy  keyboards 
and  the  digital  ashtrays.  I  never  realty  had 
a  very  high  opinion  of  these  units.  To  meh 
an  NT  was  supposed  to  be  a  basic  trans- 
ceiver with  a  few  crystal -con!  rolled  chan- 
nels (or  a  thumbwheel -selected  synthe- 
sizer) to  be  used  as  a  status  symbol  at 
swapfests  or  for  monitoring  a  few  frequen- 
cies These  new  units  struck  me  as,  well, 
wimpy.  1  also  remember  the  terrible 
reliability  problems  these  units  had  when 
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they  first  hi!  the  market  a  few  years  back. 
Now  they  had  to  be  considered 

As  l  started  my  search  (or  a  full-featured 
KT  at  one  of  the  recent  area  ham  conven- 
tions, I  found  I  had  more  than  enough  rea- 
son to  be  skeptical.  Looking  down  the 
aisles  Of  the  exhibitors  hall,  I  saw  most  of 
the  wearers  of  one  brand  looking  like 
Leaning  Towers  of  Pisa  because  the  units 
were  so  heavy  on  their  belts.  Another  rig 
had  some  tiicv  features  but  ran  on  a 
screwy  voltage:  An  adapter  had  lo  be  pur- 
chased to  run  the  thing  off  12  V.  Still  an- 
other HT  looked  great  and  was  ihe  next 
model  up  from  a  very  popular  basic  HT. 
bul  the  only  place  f  saw  (hem  was  at  the 
exhibitors'  I  able  because  none  of  the  dis- 
tributors could  get  them  Imported! 

Then  I  ambled  over  to  the  Yaesu  booth 
and  saw  their  FT  209RH 

inside  the  Box 

Your  hard-earned  casn  buys  you  the  ra- 
dio, a  soft  case,  a  rubber  ducky  antenna,  a 
standard-size  battery  pack,  and  a  wall 
charger  as  standard  equipment.  Major  op- 
tions include  a  speaker  mike,  headset/ 
mike,  several  styles  of  chargefdc- supply 
combinations,  battery  packs  (intruding 

one  that  ho  ids  six  A  A- size  dry  eel  I  si,  and  a 
tone-squelch  (i.e.,  PL™)  encoder/decoder. 
I  decided  to  get  a  speaker/mike  and  a  cou- 
ple of  extra  battery  packs  with  my  unit.  All 
told.  I  spent  a  shade  under  $400  for  the 
package. 

Physically,  the  business  end  of  Ihe  FT- 
209RH  {sans  battery  pack)  is  almost  ex- 
actly ihe  same  size  as  the  (COM  2A/AT 
without  Its  battery  pack  (I  use  the  2AT  for 
comparison  here  because  they  ere  so 
common— almost  everyone  has  at  least 
seen  one  J,  With  a  standard- size  battery 
pack  on  both  units,  the  Yaesu  is  maybe  a 
naif  inch  taller.  Weight  is  also  close,  the 
Yaesu.  with  the  standard  battery  pack, 
being  heavier  by  a  small,  but  noticeable 
margin.  The  two  units  are  virtually  identi- 
cal In  size  and  weight  when  using  a 
smaller  battery  pack  on  the  209.  The  209  is 
also  noticeably  thinner  and  lighter  when 
compared  to  its  older  brother,  the  FT2G8. 

The  rubber  ducky  is  ordinary,  with  a 
BNC  connector.  The  carrying  case  Is  a 
rather  flimsy  plastic  affair.  It  covers  the 
2091s  display  with  clear  plastic  bul  leaves 
ihe  keyboard  "out  in  the  open''  with  a  cut- 
out section.  And  it  fits  worse  than  a  Joliet 

Batten** 

The  standard  battery  pack  runs  12  V  and 
is  rated  at  500  mAh,  producing  5  W  from 
ihe  transmitter.  An  available  smaller  NiCd 
pack  runa  10.8  V  at  425  mAh  and  reduces 
the  transmitter's  output  to  about  3.5  W 
The  dry-cell  pack  reduces  transmitter 
power  to  about  2.5  W. 

The  battery  charger  that  comes  with  the 
209  is  a  small  wall  transformer  type.  It's  a 
trickle  charger,  taking  about  15  hours  lo 
charge  the  standard  NiCd  pack  fully.  It 
cannot  be  used  to  charge  the  smelter 
pack;  a  separate  charger  Is  required. 
Yaesu  offers  a  drop-in  charger  that  will 
charge  either  NiCd  pack  in  under  1.5  hours, 
[then  maintain  the  charge  on  liickle]  and 
simultaneously  operate  as  a  dc  supply. 

The  NiCd  packs  themselves  have  two 
small  sockets  {of  different  types  so  they 
can't  be  connected  incorrectly!  and  four 
metal  plates  on  the  bottom.  One  socket  is 
for  dc  (the  HT  will  accept  6- 15  V  del  direct 
to  the  radio.  A  circuit  in  the  battery  pack 
regulates  the  proper  voltage  to  the  HT  The 
other  socket  Is  Tor  battery  charging.  The 
small  plates  on  the  bottom  Of  the  pack  are 
used  with  the  drop  in  charger  The  dry-cell 
pack  1$  Just  a  simple  holding  case.  There 
are  no  connections  underneath,  therefore 


it  is  not  possible  to  run  a  12-V-dc  supply 
through  il  like  (he  NiCds, 

Receiver 

This  is  a  pretty  hoi  little  receiver  for  a 
handie-talkie.  Less  than  J  uV  was  enough 
to  break  Ihe  squelch  with  an  intelligible 
signal  Sensitivity  was  measured  at  .18  uV 
for  12  dB  Sinad.  1  uV  for  30  dB  S  +  SAL 

Unfortunately,  the  good  sensitivity 
seems  to  have  lowered  the  2G9's  immunity 
to  intermod  somewhat.  Subjectively,  the 
unit  seems  to  be  more  susceptible  than 
other  HTs,  especially  when  connected  to 
a  base-station  antenna. 

Selectivity  came  Jn  at  -6  dB  for  ±  7,5 
kHz  and  -60  dB  for  ±  15  kHz. 

Transmitter 

The  transmitter  section  will  produce  a 
good  solid  5  Watts  on  high  power  with  the 
500-mAh  |12-V)  battery.  A  13.S-V  dc  supply 
will  squeeze  out  a  bit  more.  The  manual 
says  the  low-power  mode  win  run  500  mW. 
but  my  unil  runs  700  mvY  Low  power  out 
put  rs  adjustable,  but  a  maintenance  man- 
ual is  pretty  much  required  to  find  the 
spot. 

The  Iransmiter  output  is  also  very  clean. 
Spurious  transmissions  are  down  over  70 
dB  and  the  second  harmonic  is  -60  dB 
from  the  carrier  frequency.  Tested  with  a 
1000-Hz  tone,  deviation  runs  a  little  Over 
4.7  kHz.  TouchtonesrM  from  the  keyboard 
deviate  about  3.3  kHz,  just  right  for  most 
repealer  autopafches 

I  had  quite  a  scare  while  making  the 
second-harmonic  measurement  men- 
tioned above.  The  spectrum  analyzer  used 
for  making  the  measurement  showed  the 
display  shown  in  Photo  B.  It  appeared  that 

the  second  harmonic  was  only  30  dB  be- 
low the  earner  frequency.  Hardly  a  spar- 
kling specification'1  I  called  for  a  "second 
opinion."  Sure  enough,  the  second  device 
showed  a  very  respectable  -  60  d8.  Turns 
out  a  notch  filter  was  needed  with  the  orig- 
inal analyzer  A  lesson  lo  be  learned  tor  all 
those  making  test  measurements! 

Functions 

Make  no  mistake,  the  FT-209RH  can  do 
a  lot  of  things.  Ten  memories,  Priority 
channel,  Calling  channel.  Programmable 
tone  squelch  {with  the  tone  option),  A  rii 
Hon  scanning  modes.  In  fact,  there  are  so 
many  functions  that  it  can  take  a  while  to 
learn  all  the  commands?  Even  Yaesu 
doesn't  know  everything  it  can  do:  They 
concede  the  point  in  (he  last  paragraph  in 
the  owner's  manual. 

There  are  controls  on  literally  every  side 
of  the  209.  including  behind  and  even  un- 
derneath! The  top  of  the  unit  holds  the 
usual  volume  and  squelch  controls,  high/ 
low  power  switch,  sockets  rot  external 
mike  and  speaker,  and  VOX  controls  (used 
with  the  optional  headset/ml ke).  Two  mi- 
nor gripes:  There  are  no  plugs  to  seal  the 
rnike  and  speaker  sockets  when  not  used, 
and  the  VOX  switches  are  "active,"  even 
when  there  Is  no  VOX  head  set' mike  con- 
nected. Accidentally  activating  the  VOX 
switch  will  cause  a  VOX -delayed  end  of 
transmission  after  releasing  the  PTT 
swatch  (nellher  ihe  Internal  mike  nor  the 
optional  speaker/ mike  will  operate  in  a 
VOX  mode) 

A  master  reset  button  is  located  in  a 
tiny  recessed  hole  on  the  back  of  the  HT. 
Pushing  a  small  pointed  object  like  a  pin 
into  the  hole  while  the  209  is  turned  on  will 
reset  the  radio's  functions.  This  is  the 
"boyt  I  really  screwed  something  up"  button. 

Another  small  button  underneath  ihe  ra- 
dio sets  the  smallest  scan  step.  The  bat 
tery  pack  must  be  removed  for  access 
and,  like  the  reset  button,  a  small  pointed 
object  must  be  Inserted. 

The  PTT  button  is  located  on  the  left 


side  of  the  radio-  A  momentary-contact 
lamp  button  on  the  right  side  illuminates 
the  LCD  display  and  signal -strength  meter 
for  viewing  In  low-light  conditions. 

Front  Keyboard 

There  are  three  main  uses  for  the  key* 
board:  to  transmit  DTMF  tones   to  enter 
frequencies,  and  to  access  HT  functions 
All  the  keys  except  the  F  {Function)  key 
have  two  functions. 

While  the  209  is  transmitting,  the  key- 
board will  act  as  a  16-dlgit  DTMF  encoder. 
The  usual  numbers  '  and  #  are  marked  on 
the  keyboard.  The  auxiliary  tones  are  ac- 
cessed with  the  J  (down  arrow),  M.  D.  and 
F  buttons. 

The  keyboard  Is  used  for  entering  fre- 
quencies, either  for  direct  selection  or  lor 
loading  into  memory.  Frequencies  are  en- 
tered from  the  lowesl  MHz  on  down,  ter- 
minated by  hitting  the  D  (for  dial)  button. 
For  example,  entering  6025D  would  set  the 
frequency  to  146025  MHz,  All  four  digits 
need  not  be  entered:  Pressing  650  will  set 
the  HT  to  146  500  MHz,  Note  that  nothing 
happens  until  that  D  button  is  pushed.  The 
next  logjcaJ  step  In  frequency  selection  is 
entering  an  offset  if  a  repeater  will  be 
used.  Selecting  an  offset  (+  or  -}  will 
shift  the  transmitter  600  kHz,  or  any  other 
desired  offset  selected  with  the  Shift 
(Function  then  Reverse  keys)  function, 
The  He  verse  key  allows  monitoring  of  a  re- 
peater input  or  " upside-down"  operating. 
The  selected  offset  will  remain  even  It  the 
dial  frequency  Is  changed. 

The  selected  frequency  and  offset  (and 
even  a  selected  subaudibte  lone  fre- 
quency with  the  optional  tone  module) 
may  be  placed  into  one  of  the  ten  memory 
channels  by  pressing  the  desired  channel 
number  (0-9)  followed  oy  the  M  key,  Mem- 
ory frequencies  are  recalled  by  pressing 
the  channel  number  followed  by  the  MR 
key.  Memory  channel  0  may  be  recalled  in- 
stantly  witn  just  the  '  key.  Yaesu  suggests 
this  channel  be  set  (o  a  catling  frequency. 

There  may  be  more  ways  to  scan  fre- 
quencies with  an  FT-209RH  than  you  can 
possibly  use.  The  entire  band  may  be 
scanned.  The  memories  may  be  scanned. 
The  band  between  two  memory  channels 
may  be  scanned.  You  can  manually  scan. 
There  is  auto  stop  on  busy  channels  (with 
auto  resume),  and  auto  stop  on  clear 
channels  (with  auto  resume).  You  can  op- 
erate  on  a  dial  frequency  while  monitoring 
a  memory  channel  or  mask  memory  chan- 


PfiolQ  A.  Yaesu 's  FT209ftH. 

neis  so  they  wont  be  scanned  at  all. 
Sheesh!  Scanning  is  initiated  using  the 
up-  and  down-arrow  keys  ( ■  and  i).  with  the 
type  of  scanning  (manual,  stop-on-clear, 
or  stop-on-busyi  selected  with  a  small 
slide  switch  on  the  lower  edge  of  the  key- 
board, and  the  mode  of  scanning  depend- 
ing on  whether  a  dial  frequency  or  memory 
channel  is.  currently  displayed. 

There  are  several  controls  that  are  in- 
tended for  the  operator  rather  than  the  ra- 
dio (or  at  least  aren't  related  to  either  of 
the  two  topics  above).  Slide  switches  con- 
trol the  function  of  the  slgnalibattery-level 
Indicator  and  a  keyboard  lockout.  A 
"beep"  on  keypress  may  be  turned  on  or 
off.  But  by  far  the  mode  that  really  makes 
me  want  to  jump  up  and  down  and  shout 
"oh  boy,  this  is  great!"  is  the  battery-save 
feature.  When  the  209  is  in  the  save  mode, 


Photo  B,  What's  wrong  with  this  display? 

73  for  Radio  Amateurs  •  January,  1986     67 


tne  HT  will  shut  oft  the  receiver  circuits 
and  almost  everything  else  except  some 
timers  and  related  stuff  for  a  front-panel- 
selected  amount  of  time,  up  to  three  sec- 
onds 1 1  will  then  reactivate  lor  3O0  ms  to 
see  if  there  is  receiver  activity  If  not.  it 
goes  "'back  to  sleep1  tor  another  cycle.  If 
there  is  activity,  the  mode  will  stand  by  un- 
til the  channel  is  qu»et  lor  at  least  live  sec- 
onds, when  it  will  start  again  Current 
drain  in  the  save  mode  is  a  mlniscule  6 
mA!  Given  a  500-mAh  battery,  it  Is  possi- 
ble to  monitor  for  several  days  without 
changing  batteries. 

Unfortunately,  the  save  mode  will  not 
work  during  scanning,  although  LI  4s  pos- 
sible to  effectively  monitor  two  frequen- 
cies In  the  save  mode  by  using  the  radio's 
"priority  channel"  function.  The  function 
switches  the  receiver  from  a  dial  fre- 
quency to  a  selected  memory  channel  for 
300  ms  every  5  seconds  under  normal  Gon- 
dii ions  in  the  save  mode  the  frequency 
will  alternate  between  the  dial  frequency 
and  the  memory  channel  every  time  the  re- 
ceiver "'wakes  up" 

Some  Final  Thoughts 

It  lakes  a  while  to  memorize  all  of  the 
commands  available  to  someone  using  an 
FT-209RH,  For  me,  the  learning  curve  was 
much  longer  for  the  209  than  Tor  other  ra- 
dios I  have  used.  Some  ot  the  commands 
may  be  unnecessarily  complex.  I  think 
Yaesu  could  have  made  the  209  much  more 
user  friendly.  For  example,  the  VOX  func- 
tions could  have  been  put  In  a  less  promi- 
nent ptace  than  the  top  of  the  unit.  A  PTT 
button  lock  would  have  been  nice,  too, 

I've  touched  only  the  major  functions  ot 
the  FT-2Q0RH.  I  could  probably  go  on  for 
another  couple  of  pages  If  I  were  to  de- 
scribe all  the  possible  permutations.  Suf- 
fice it  to  say  that  during  normal  operation, 
very  iitte  extra  work  is  required.  Once 
everything  is  set.  there's  not  much  reason 
to  change  anything.  And  judging  from  on- 
I he-air  reports,  this  HT  'sounds  good/' 

l  did  run  into  a  problem  which  could 
only  be  attributed  to  a  lapse  in  quality  con- 
trol. The  transmitter  would  mysteriously 
cut  out  If  the  HT  was  held  a  certain  way  or 
if  It  was  shook.  Opening  the  unit  {not  for 
the  faint  of  heart),  I  found  the  causa  to  be 
a  wire  not  properly  soldered  to  the  an- 
tenna connectors  center  conductor.  To  be 
fair  to  Yaesu,  I  should  point  out  that  the 
times  I  needed  to  speak  to  someone  at 
their  Ohio  Service  Center  I  was  treated 
promptly  *r*d  politely 

All  that  said,  l  still  really  like  the  FT- 
209RH  After  all  the  commands  are  mas- 
tered, it  is  a  very  versatile,  powerful  unit.  It 
can  do  everymin^  a  base-staUon  rig  can 
do,  and  then  some  The  memories  and 
some  of  the  memory  scan  functions  are 
particularly  useful.  The  battery-save  fea- 
ture is  something  that  should  be  in  every 
HT  im  spoiled  now.  Borrow  some- 
body's Yaesu  FT-2Q9RH  tor  a  few  days  and 
take  it  for  a  test  run.  But  be  sure  to  ask  for 
the  owner's  manual,  too. 

Id  like  to  thank  Steve  KE50,  Paul 
WA5JMZ,  and  Chris  WB5ITT  for  their  com- 
merits,  suggestions,  and  help  In  the  prep- 
aration of  this  review. 

For  more  information,  contact  Veest/ 
f  lectronics  Corp.,  6851  Walthall  Way,  Par- 
amount CA  90723: (2131 63&40Q? 

Mart  Herto  WB9LSS 
Beaumont  T% 


HORSE  SENSE  SYSTEM 
DESIGN  SOFTWARE 

i  recently  had  an  opportunity  to  evalu- 
ate "Radio  System  Design  Calculations" 
and  "Radio  Interference  Analysis,"  two 
new  sol  (ware  packages  from  Gerald  Towrv 
send  al  Horse  Sense  Software,  Boih  are 
available  for  several  microcomputers  and 
both  cost  about  $35.00,  depending  upon 
your  particular  configuration.  I  tried  them 
out  on  an  IBM  PCjr  with  an  RGB  monitor 
and  an  Ok  id  at  a  Microline  93  printer. 

Radio  Syvtam  Design  Calculations 

This  package  Is  a  collection  of  conver- 
sion programs  and  calculations  designed 
to  save  wear  and  tear  on  your  pencil.  Five 
major  categories  may  be  selected  from  a 
main  menu  (see  Fig  t),  and  each  category 
consists  of  one  to  six  subprograms.  All  of 
the  programs  are  menu-dnven  and  I  found 
the  instructions  to  be  clear  and  presented 
m  a  logical  order  (a  big  shortcoming  for 
many  programs  of  this  type!  f 

I  felt  that  only  three  of  the  five  programs 
In  the  main  group  were  useful  —  Frequen 
cy/Wave length  Conversions.  System  Re- 
ceived Signal  Levels,  and  Propagation  Cal- 
culatlons,  Of  the  remaining  two 
categories.  Gain  ot  Parabolic  Antennas  is 
Ihe  most  trivial.  Simple  formulae  like  the 
one  for  parabolic  gain  are  best  evaluated 
by  hand  or  on  a  scientific  calculator,  not 
by  a  program  running  on  an  $800  com 
puter.  Microvotts/dBm  Conversions,  my 
other  pan,  just  wasn't  useful  In  my  appli- 
cation; the  program  is  quite  handy  If  you 
need  to  change  dBm  to  microvolts  into 
various  impedances 

Normally.  I  would  have  included  Fre- 
quency'Wavelength  Conversions  on  my 
list  of  trivia,  but  after  a  few  test  runs  I  was 
convinced  of  its  utility.  It's  a  simple  matter 
to  use  the  familiar  492/frequency  to  get 
the  halt  wavelength  of  a  dipote  in  free 
space,  but  this  routine  gives  you  every- 
Wmg  you  need  to  know,  including  the  half 
and  Quarter  wavelengths  for  two  common 
coaxial  cables,  and  it  does  it  much  faster 
than  a  calculator 

Propagation  Calculations  and  System 
Received  Signal  Levels  are  the  other  two 
winners  in  the  package.  The  first  will  grind 
out  facts  about  any  radio  site  you  can  de- 
vise, including  path  Loss  between  sites, 
distance  to  real  and  radio  horizons,  and  re- 
quired antenna  heights  for  a  given  hori- 
zon. Combine  these  parameters  with  the 
Signal  Levels  program  (which  produces  a 
microvolt  s-at-1  he receiver  value  for  a  given 
receiver  and  signal  paJth)  to  gel  the  answer 
to  questions  like,  "How  will  raising  my  re- 
peater's antenna  by  ten  feet  affect  the  re- 
peater's performance'3  and,  "What 
coverage  will  a  new  repeater  site  give?1'  It 
seemed  a  bit  tedious  hopping  back  and 
forth  between  programs,  but  it  actually 
took  only  a  second  or  less. 

Radio  Interference  Analysis 

This  software  design  tool  was  designed 
specifically  for  the  land-mobile  site  plan- 
ner and  is  not  as  practical  for  amateur 


use  as  "Radio  Systems  Design  CalcuJ* 
lions. '  I L  consists  or  two  modules,  one  lor 
intermodulation  analysis  and  the  other  tor 
image-response  analysis.  The  two  mod- 
ules share  a  common  database  which 
contains  transmitter/receiver  information 
for  a  particular  site  {such  as  an  amateur 
repeater  installation  which  coexists  with 
commercial  users).  Site  files  are  built  and 
saved  in  a  simple  step- by  step  fashion, 
and  there  are  ample  opportunities  to  re- 
view and  revise  your  entries. 

The  intermoduiatioh  analysis  program 
uses  a  two-pass  process  for  either  3rd-  or 
5t reorder  products  The  first  pass  consid- 
ers two  transmllters  operating  at  the 
same  time  and  the  second  looks  at  three 
transmitters.  In  both  Instances  all  of  Ihe 
products  produced  by  the  hypothetical 
mixing  of  the  transmitted  frequencies  are 
checked  against  each  receiver"*  fre- 
quency. Products  which  fall  within  a  spec- 
ified receiver  susceptibility  range  {the 
default  is  30  kHz)  are  nagged  and  sent  to 
the  printer.  Fig.  2  ts  a  sample  Strvorder 
three-transmitter  printout  which  was  gen- 
erated by  a  site  file  included  on  the  pro- 
gram diskette.  The  number-crunching  took 
about  four  minutes  and  the  program  exe- 
cuted about  136,000  calculations. 

The  image- response  section  compares 
all  of  the  transmitters  in  the  site  file 
against  a  receiver  with  a  user-specified  re- 
ceive and  l-f  frequency.  Again,  problems 
are  flagged  and  sent  to  Ihe  printer.  Both 
high-side  and  low  side  Injection  schemes 
are  considered, 

A  tutorial  mode  may  be  selected  from 
the  main  menu  which  steps  the  user 
through  all  of  the  input  and  output  of  the 
intermodulation  analysis.  Output  is  sent 
to  the  screen  rather  than  to  the  printer, 
and  changing  values  and  parameters  is 
made  extremely  simple.  This  mode  is  an 
excellent  way  to  get  the  "feel"  q*  the  pro- 
gram and  learn  a  bit  about  intermoduia 
lion  products  tn  the  process. 

Last  Thoughts 

Both  "Radio  System  Design  Calcula 
tions"  and  "Radio  System  Interference 
Analysis"  are  wei  I -documented  and  Ihe 
latter  Includes  long  sections  discussing 
various  method's  of  site  management  and 
a  thorough  review  of  basic  Intermodula 
Hon  product  calculations.  I  think  that  "fr> 
terference"  will  not  make  a  big  splash  on 
the  amateur  scene,  but  I  do  recommend  II 
to  repealer  owners  and  coordination  bodies 
as  a  useful  lool  In  repeater-site  prepara- 
tion and  management.  "Design  Calcu- 
lations." on  the  other  hand,  has  several 
handy  features  that  make  the  package 
welt  worth  135, 

The  two  programs  are  available  on  disk 
(and  tape,  in  some  cases)  for  the  Apple  II* 
Commodore  64.  IBM  PC  and  PCjr.  Kaypro 
II,  and  Radio  Shack's  Color  Computer. 
Model  3/4,  and  Model  2/16,  Contact  Horse 
Sense  Software.  PQ  Sox  214,  Gardiner  MT 
58030  for  current  prices  and  formats. 

Perry  Donna  m  KW10 
73  Staff 
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TEL  MK-800  MEMORY  KEYER 

A  few  yea^  back,  the  state  of  North 
Carolina  created  a  targe  industrial  park  at 
in«  center  of  the  Inangle  formed  by  Ra- 
•eign,  Durham,  and  Chapel  Hilt  It  became 
known  as  the  Research  Triangle  Park-  The 
park  was  supposed  to  encourage  old  busi- 
nesses to  move  in  and  new  ones  to  form. 
One  ot  the  newer  businesses  is  Triangle 
Beet  rentes  Laboratories.  A  ham-oriented 
business,  they  recently  came  out  with  the 
MK-6O0.  which  they  claim  is  the  most  cost- 
effective  digital  memory  keyer  on  the  mar 
ket.  Having  had  the  opportunity  to  use 
one,  I  heartily  agree, 

The  MK-flOO  was  billed  as  a  "complete 
memory  keyer  designed  tor  Ihe  experi- 
enced contest  operator  as  well  as  the  Nov- 
ice." While  not  a  Big  Gun  contester,  I  have 
participated  in  several  using  a  simple, 
home-brew  digital  keyer,  I  felt  that  1  was 
ready  to  move  up  into  ihe  world  of  memory 
keying  and  was  able  to  give  the  MK-600  a 
shakedown  during  the  1965  ARAL  DX  con- 
lest 

The  unit  arrived  from  TEL  packed  In  a 
sturdy  cardboard  box  and  was  cushioned 
with  foam  peanuts.  Nothing  unusual 
about  that,  but  the  end  ot  the  power  cord 
was  wrapped  in  its  own  cushioning  layer 
to  keep  it  from  scratching  the  k oyer's 
case  That  was  a  touch  That  I'd  never  seen 
before  and  it  hinted  of  a  good  attention  to 
detail.  An  el  even- page,  spiral  soft-bound 
manual  came  with  Ihe  keyer 

Ignoring  the  manual,  just  for  the  mo- 
ment, I  examined  Ihe  WKflOO  LI  was  a 
compact*  two-tone  plastic  package.  The 
front-panel  layout  was  est  helically  quite 
pleasing.  There  has  been  a  bad  trend 
lately  towards  making  everything  look  as 
if  U  was  either  army  surplus  or  crammed 
with  millions  of  front -panel  buttons  that 
only  a  gnat  could  push.  The  MK-60TX  on 
the  other  hand,  has  a  dean,  functional,  yet 
friendly  look.  In  Ihe  upper  center  there  is 
an  LED  display  window  housing  two  easy- 
to-read  red  LEDs  The  upper  left  comer  is 
home  to  the  sending  speed  control 
Across  the  bottom,  eight  square  push-but- 
ton switches  give  you  control  over  the 
most  frequently  used  operating  functions. 
The  feel  of  the  switches  Is  very  good,  very 
solid,  with  Just  the  right  amount  of  feed- 
back. Red  LEDs  over  each  switch  convey 
information  to  the  user  The  switches  and 
knobs  are  labeled  with  a  pleasant  style 
that  is  easy  to  read  from  a  normal  operat- 
ing distance  The  unit's  colors,  black, 
white,  and  grey,  are  arranged  in  suoh  a 
way  as  to  give  it  some  personality,  yet 
they  allow  It  to  harmoniously  blend  with 
almost  any  station. 

So  it  was  a  nice  paperweight,  but  was  it 
any  good  as  a  keyer?  I  began  to  hook  it  up. 
Turning  it  over,  t  examined  the  rear  panel, 
Across  the  top  o!  the  machine  there  are 
[from  ieft  to  right  I  the  sidetone  switch,  a 
I  12-volt  jack,  a  remoie-controi  jack,  and 
the  key,  paddle,  and  transmitter  relay 
jacks.  Across  the  bottom  we  have  the 
power  switch  and  the  si  da  lone  tone  and 
volume  adjustments. 

It  was  time  to  consult  Ihe  manual,  A 
quick  scan  found  that  page  2  had  a  de- 
scription of  the  required  connections.  The 
paddle  input  wanted  a  ii'4-mch  stereo 
phone  plug  wit  ft  the  tip  as  dkts.  the  center 
as  dans,  and  trie  shield  common.  Since 
that  was  the  same  setup  as  my  home-brew 
keyer,  I  was  able  to  use  my  existing  cable, 
(The  MK-800  does  not  come  with  any  ca- 
bles or  conn  nee  tors,  so  be  ready  for  a  trip 
to  Radio  Shack  unless  you  gel  lucky,  as  l 
did.)  i  also  noticed  that  the  paddle  inputs 
are  TTL-cornpatible.  so  the  unit  could  be 
controlled  by  a  home  computer 

The  transmit  relay  is  a  fast  reed  relay.  It 
is  wired  so  that  it  floats  relative  to  the  MK- 
BQO's  chassis  ground.  This  allows  It  to  be 
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safely  plugged  into  just  aboul  any  kind  of 
rig.  The  keyer  end  requires  another  1/4- 
Inch  stereo  phone  plug.  The  tip  and  the 
center  ate  the  reJay  contacts,  while  the 
shield  is  connected  to  the  MK-800  chassis 
ground.  I  made  up  a  cable  with  connectors 
and  hooked  the  keyer  to  my  rig. 

Checking  the  connections,  !  powered 
up  the  MK-800  and  my  rig  (a  Swan  350), 
Since  I  was  operating  at  home,  I  ran  the 
unit  oft  the  standard  110-volt-ac  mains. 
The  inclusion  of  a  110-volt  power  supply, 
as  well  as  a  *  12-volt  input,  is  another  ex- 
ample of  Triangle  Electronics  Laborato- 
ries bucking  a  bad  trend.  All  too  often  we 
see  reasonably  priced  rigs  with  exorbi- 
tantly  priced  "optional"  power  supplies.  It 
seems  that  many  manufacturers  expect 
us  to  run  our  equipment  off  good  karma. 

When  the  power  switch  was  on.  the  M  K- 
800  performed  a  dramatic  power-up  test. 
The  Indicator  LEDs  lit  up,  the  two  dig  nu- 
meric LED  displays  started  displaying 
numbers,  and  finally  the  unit  beeped.  It 
was  so  much  fun  to  watch  that  I  turned  the 
power  off  and  on  again.  When  the  self- test 
was  finished,  the  numeric  display  had  a 
"00"  on  it,  indicating  that  the  keyer  was 
ready  to  go.  So  i  squeezed  the  paddles 
and  was  rewarded  with  a  clean-sounding 
string  of  dits  and  dans.  The  MK-800  does 
not  have  any  transmitting  weight  adjust- 
ments. Instead,  it  sends  according  to  the 
recognized  standard  of  one  dah  being 
three  dit  iengths  long.  The  dit  length  is  set 
by  the  front-panel  speed  control.  The 
keyer  is  iambic,  sending  atternating  dits 
and  dahs  when  both  paddles  are 
squeezed,  ft  also  has  a  1-dot  or  -dash 
memory  and  is  self-completing, 

So  far  it  functioned  like  my  home-brew 
keyer.  It  was  time  to  try  out  some  of  the 
advanced  features.  First  I  took  the  oppor- 
tunity to  adjust  the  tone  and  volume  of  the 
side  tone.  These  adjustments  are  done  on 
the  back  of  the  unit  and  require  a  small 
screwdriver  to  turn  the  miniature  poten- 
tiometers. This  would  be  Inconvenient  ex- 
cept that  these  adjustments  almost  never 
need  changing  once  they  are  set. 

Flipping  through  the  manual,  I  found 
the  section  labeled  "Function  Switches." 
Unfortunately,  although  there  is  a  good 
deal  of  text  for  each  switch,  it  is  unclear 
and  difficult  to  read.  However,  it  seemed 
to  be  saying  that  all  t  had  to  do  was  press 
the  load  switch  followed  by  a  memory-se- 
lect switch  and  the  keyer  would  load  the 
memory  with  what  I  was  sending.  So  I  did, 
and  sure  enough.  It  worked.  It  was  much 
easier  than  the  manual  made  it  out  to  be, 
as  were  all  the  other  functions.  It  appears 
that  the  folks  at  TEL  are  great  engineers 
but  could  use  some  technical  writers. 

The  MK-800  has  six  memories.  Each 
memory  will  hold  up  to  99  characters. 
Memories  are  loaded  by  pushing  the  load 
button,  followed  by  a  memory-select  but- 
ton. The  large  numeric  display  shows  the 
number  of  characters  entered  and  is  incre- 
mented each  time  a  new  character  is  sent 
to  the  keyer.  When  the  entire  message  has 
been  entered,  you  tell  the  keyer  you  are 
finished  by  pushing  the  reset  button  or 
any  of  the  memory-select  buttons.  If  you 
push  the  reset  button  the  keyer  just  stops 
loading  and  goes  back  into  dumb-keyer 
mode  with  your  message  in  memory.  If 
you  push  a  memory-select  button  the 
keyer  begins  sending  the  contents  of  the 
selected  memory. 

Memory  number  six  is  special.  It  can  he 

configured  (via  jumpers)  to  send  a  three- 
digit  serial  number.  The  leading  zeros  can 
be  suppressed  and  all  zeros  can  be  sent 
as  the  letter  O.  The  serial  number  can  be 
pre-loaded,  automatically  incremented,  or 
automatically  repeated.  Or.  if  you  want,  it 
can  be  left  as  a  plain  memory. 

Ninety-nine  characters  make  quite  a 
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long  message.  It  doesn't  take  much  famil- 
iarity with  statistics  to  calculate  the 
chances  of  sending  a  message  that  long 
without  errors.  Fortunately,  the  MK-BQQ 
has  provisions  for  human  fallibility.  When 
the  inevitable  error  occured,  I  was  ready, 
having  already  read  about  the  delete  but- 
ton. Each  time  this  switch  is  pressed,  the 
last  character  In  the  memory  is  deleted. 
Loading  resumes  at  the  place  that  was  oc- 
cupied by  the  deleted  character 

Once  the  message  was  loaded,  I 
pushed  the  memory-select  button,  The 
keyer  immediately  began  sending  my 
message,  while  the  display  showed  a 
countdown  of  the  number  of  characters 
left  to  send.  Pushing  the  pause  button 
once  stopped  the  transmission  when  the 
current  character  finished.  While  the  unit 
was  paused,  I  could  send  code  manually 
with  the  paddies.  Pushing  the  pause  but- 
ton a  second  time  allowed  the  message  to 
continue  to  completion. 

When  the  message  was  completely 
sent,  the  LEDs  displayed  "00,"  I  pushed 
the  memory-select  button  a  second  time, 
repeating  my  test  message.  This  time  I 
tried  out  the  break-in  function.  While  the 
message  was  going  out,  I  began  sending 
with  the  paddles.  The  keyer  immediately 
stopped  its  transmission  and  gave  me 
control  of  the  transmitter  relay.  While  the 
Swan  350  does  not  Uav^  a  break-in  feature 
for  CW,  it  was  nice  to  see  that  the  keyer 
could  handle  it. 

1  was  ready  to  go  on  the  air.  First,  I 
loaded  up  the  memories  with  various  con- 
venient messages.  Message  one  was  sim- 
ply 'CQ/'  Message  two  was  "DE"  and 
message  three  was  KF4PV7'  This  may  ap- 
pear a  bit  fragmented  to  the  casual  ob- 
server, but  there  is  method  to  this 
madness.  The  MK-800  lets  you  string  your 
messages  together.  For  example,  by  push- 
ing the  sequence  1-1-1-2-3-3-3  I  could  send 
■CQ  CQ  CQ  DE  KF4PV  KF4PV  KF4PV" 
and  tack  on  a  "K'h  manually.  By  manually 
sending  my  contact's  calisign  and  push- 
ing the  sequence  2-3, 1  could  repiy  'VR6TC 
DE  KF4PV"  (Note— supplied  calisign  Is 
purely  wishful  thinking.)  The  MK-&Q0  al- 
lows you  to  string  up  to  99  messages  to- 
gether. 

After  the  rest  of  the  memories  were 
loaded  with  the  usuai  stuff  about  rigs  and 
weather,  It  was  time  to  tune  up.  Putting 
the  Swan  into  the  CW/Tune  mode,  I 
pushed  the  MK-SOO's  tune  button.  The  rigs 
keyed  and  meters  were  dipped.  Pushing 
the  tune  button  a  second  time  u ok eyed 
the  rig.  Just  in  case  you  are  forgetful,  the 


tune  function  turns  itself  off  after  ten  to 
fifteen  seconds-  My  unit  timed  out  after 
thirteen, 

I  hunted  around  for  a  clear  frequency, 
and  finally  finding  one,  pushed  1-1-1-2-3-3^ 
3.  After  a  couple  of  repetitions,  a  Pennsyl- 
vania station  answered  and  we  had  a 
pleasant  QSO,  I  was  able  to  keep  up  a 
smooth  flow,  mixing  manual  and  memory 
keying.  My  contact,  when  asked  for  a  crit- 
ical signal  report,  said  that  there  was  no 
click  and  that  the  signal  was  easy  to  read. 
This  indicated  that  the  lack  of  weighting 
was  no  problem  and  that  the  relay  keying 
circuit  did  not  change  the  keying  wave- 
form. 

The  MK-800  makes  CW  a  lot  more  funT 
lths  slightly  strange  to  watch  your  rig  send- 
ing  the  obligatory  rig  and  weather  discus- 
sion In  perfect  code  while  you're  sitting 
back  with  coffee  and  a  magazine.  Just 
don't  forget  to  take  over  when  it  finishes. 

It  was  time  to  get  ready  for  the  OX  con- 
test. Besides  the  usual  things  one  needs 
to  planr  I  now  had  to  work  out  my  message 
strategy.  Among  other  things,  I  decided 
that  one  memory  needed  to  contain  the 
word  'ltest."  When  I  tried  to  enter  it1 
though.  I  suddenly  began  having  troubies. 
The  machine  would  load  "eist"  or  Meht"  or 
other  nonsense,  but  not  "test." 

The  MK-800hs  one-year  parts  and  labor 
warranty  states  that  the  unit  should  be 
mailed  back  to  Triangle  Electronics  Labo- 
ratories in  case  of  trouble,  but  since  the 
contest  was  coming  up  soon  and  Durham 
is  relatively  close  by,  I  decided  to  get  in 
touch  with  the  folks  directly  first.  I  de- 
scribed my  problems,  and  the  next  day 
was  given  a  new  EPROM  to  substitute  for 
the  one  in  the  unit.  Once  it  was  installed, 
the  problem  with  "test"  went  away  com- 
pletely. 

It  seems  that  I  had  found  a  problem  In 
the  Morse  receiving  algorithm  used  in  the 
keyer,  "Why  should  a  keyer  have  a  Morse 
receiver?"  was  my  reaction.  To  read  the 
straight  key,  was  the  answer.  The  MK-800 
performs  a  running  statistical  analysis  on 
the  straight-key  input.  It  keeps  track  of  the 
lengths  of  time  that  the  key  is  held  down 
and  the  length  of  time  between  key-down 
periods.  Based  on  the  observed  times  and 
statistical  summing  of  the  past  times,  it 
decides  whether  a  dit  or  dah  has  been  en- 
tered. This  way  it  can  track  a  relatively 
sloppy  fist,  adjust  to  changing  speeds, 
and  tell  when  to  Insert  a  space  if  auto- 
space  is  selected,  {As  a  test,  I  hooked  an- 
other keyer  to  the  input  of  the  MK-S0Q  and 
sent  varying  speeds  of  code  to  the  MK- 
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800.  The  speed  was  increased  from  three 
to  fifty  words  per  minute  in  four  seconds. 
The  MK-800  tracked  perfectly.)  This  does 
cause  one  limitation,  namely  that  after 
power-up  or  reset,  the  first  word  received 
by  the  unit  must  contain  both  dits  and 
dahs. 

My  problem  was  caused  by  a  bug  in  the 
receiving  program.  Even  though  I  was  us- 
ing the  paddle  inputs,  these  are  eventual  ly 
routed  through  the  receiving  program.  The 
problem  only  occurred  when  the  first  word 
after  reset  did  not  contain  a  character 
with  dits  and  dahs.  It  lasted  only  for  the 
first  word.  Subsequent  words  were  re- 
ceived correctly.  However,  the  problem 
was  found  and  fixed  in  less  than  a  day  by 
the  unit's  designer,  and  all  units  now  use 
the  new,  correct  software.  Even  allowing 
for  the  fact  that  I  did  not  have  to  deal  with 
the  US  Mail,  this  stilt  ranked  as  the  fastest 
warranty  work  I'd  ever  seen. 

Finally,  contest  day  was  here.  I  had  put 
up  a  new  vertical  for  twenty  meters  and 
quick  tests  showed  that  it  was  loading 
and  working  well.  I  hooked  up  the  MK-8O0, 
loaded  the  message  buffer  (with  no  prob- 
lems this  time),  and  fired  up  the  rig.  Call- 
ing CQ  was  effortless,  and  responding  to 
stations  calling  CO  was  also  very  easy.  I 
had  a  3x5  card  that  showed  the  order  in 
which  to  push  the  memory  butttons  for 
CQs  or  replies.  Things  were  going  well  as 
far  as  keying  was  concerned,  but  I  wasn't 
having  much  success  against  the  mega- 
watters  and  their  thousand-element 
beams  up  ten  miles.  So  I  cranked  up  the 
power  from  two  hundred  Watts  In  lo  four 
hundred  Watts  in.  That's  when  the  trouble 
started. 

The  keyer's  relay  suddenly  began  lock- 
ing up.  Every  time  I  keyed  the  rig,  it  stayed 
until  I  manually  switched  back  to  receive 
mode.  Putting  the  transceiver  back  to 
lower  power  fixed  the  problem.  Back  at 
high  power,  the  relay  locked  up  again.  On 
a  hunch,  I  disconnected'  the  MK-800  and 
hooked  up  my  old  keyer  Sure  enough,  the 
old  keyer  Is  aluminum.  Somehow,  at  high 
power,  rf  was  leaking  into  the  MK-800. 

Next,  I  hooked  up  a  straight  key  to  the 
Swan.  When  I  touched  it,  it  was  hot.  Con- 
necting the  MK-800  again,  I  switched  back 
to  my  long  wire  antenna.  The  MK-800  now 
did  not  lock  up.  J  went  outside  and 
checked  out  the  new  vertical  and  found 
that  there  was  a  poor  ground  connection. 
Thte  was  causing  loose  rf  In  the  shack  and 
the  plastic  keyer  case  let  it  through.  How- 
ever, since  then  I  have  been  unable  to 
make  the  MrvSQO  lock  up  when  it  was  key- 
ing a  rig  connected  to  a  properly  grounded 
antenna. 

So  the  MK-800  keyer  functioned  very 
well  in  a  contest  as  well  as  in  casual 
QSOs.  I  ateo  used  it  to  help  train  a  class 
of  Soy  Scouts  in  Morse  code.  Here,  the 
really  useful  feature  was  the  battery 
backup  for  the  messages,  I  could  load  the 
memories  at  home  with  long  strings  of 
straight  and  random  text,  unplug  the  unit, 
and  carry  it  to  the  Novice  class.  Nearly  six 
hundred  characters  at  five  words  per  min- 
ute will  keep  a  class  busy  long  past  the 
point  where  they're  actually  learning  any- 
thing, so  I  never  ran  out  of  material  for  the 
Scouts.  In  fact,  I  was  able  to  use  the  same 
messages  three  weeks  in  a  row  without 
having  to  reload  them. 

In  conclusion,  the  MK-S00  is  a  very  good 
keyer,  with  more  features  than  any  other 
keyer  that  I've  seen  in  its  price  class 
(Si 50).  The  AEA  keyer  in  the  same  price 
class  has  no  memories  or  power  supply. 
The  next  higher  up  AEA  unit  has  ten  mem- 
ories, still  no  power  supply,  and  costs  $50 
more  than  the  MK-800.  The  MK-flOO  has  six 
memories,  automatic  serial  number,  con- 
tinuous-output speed  control,  paddle  or 
straight-key  input,  and  input  editing  func- 
tions. The  straight-key  input  speed  is  com- 
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pleieiy  independent  of  the  output  speed 
and  can  vary  over  a  very  wide  range.  It  has 
battery  backup  for  the  memories  and  can 
operate  from  +  12  V  dc  or  110  V  ac  1 1  is  a 
Joy  10  use  and  looks  good  in  the  shack. 
The  only  01  sad  vantages  are  the  somewhat 
contusing  manual  and  the  Jack  of  an  ear- 
phone jack  for  the  sidetone  speaker,  but 
they  can  be  lived  with.  I  recommend  the 
MK-800  to  anyone  who  wants  a  good, 
high-performance  digital  keyer  at  a  good 
price. 

For  more  information,  contact  Triangle 
Electronics  Laboratories,  7Q16  Windaver 
Drive.  Durham  HC  27712:  (9WH71 -6738. 

Uszto  Morocz  KF4PV 
Chapel  Hill  KC 

ICOM  IC-27A 

It  all  began  several  months  ago  when  I 
realized  thai  the  summer  just  wouldn't  be 
complete  without  a  two-meter  transceiver 
In  the  car,  You  Know  how  it  is:  vacation 
plans  that  Include  a  lot  of  driving,  scenic 
tours  with  visitors  from  abroad,  trips  to 
the  beach,  short  hops  Into  Boston,  and  the 
usual  dally  Trips  to  and  from  work,  the  gro- 
cery, etc.  Obviously,  I'd  planned  to  spend 
a  lot  of  lime  In  the  car  and  wanted  a  radio 
that  would  keep  me  In  touch  with  my 
friends  via  the  local  repeaters,  or  even  di- 
rect/gimplex  New  England  is  full  of 
repeaters,  and  in  spite  of  the  rugged  ter- 
rain you  aren't  ever  out  of  "sifjhr  of  at 
least  one  repeater— usually  several 

What  to  buy?  The  choices  are  stagger- 
ing, with  at  least  five  or  six  major  manu 
facturers  trying  to  produce  the  best  and 
most  desirable  radio  at  the  lowest  possi 
trie  price,  i  wanted  a  fulMeature  mobile 
unit  wHh  about  25  Watts  output,  small  in 
size,  lightweight,  neat  in  appearance,  as 
weli  as  versatile  and  convenient.  Finally,  i 
decided  14  opt  for  the  ICOM  IC-27A, 
mainly  because  of  its  diminutive  tuck- 
a way  anywhere  size  and  its  reputation 

with  hams  who  spend  a  lot  of  time  On  the 
air  from  their  cars. 

The  radio  comes  in  two  packages;  an 
accessory  bo*  and  the  foam-encased, 
transceiver,  The  accessory  box  contains  a 
microphone,  a  power  cord,  a  short  length 
of  coax  with  connector,  and  an  assort- 
ment of  plugs  and  connectors.  The  power 
cord  is  fused.  The  foam-protected  trans- 
ceiver Is  packaged  with  its  mobile  mount- 
ing bracket  already  in  place. 

The  handsome   dark-gray  and  chroma 

1C-27A  measures  a  scant  1V*5V*7" 
and  weigh 5  a  mere  42  ounces.  You  will  like 
the  mounting  bracket  which  allows  you  to 
disconnect  Ihe  transceiver  by  merely  ro- 
tating two  levers  on  the  sides  of  the  in* 
verted  U-shaped  mount. 

General  Features 

The  push  to- la  Ik  mobile  microphone  is 
furnished  with  a  sisteen-button 
touchtone""  pad  for  repeater  access  of 
autopatch  dialing.  Just  In  case  your  favor- 
ite repeater  has  Private  line™  access,  the 
IC-27A  is  ready  with  32  on-board  PL  tones, 
selectable  by  the  main  tuning  knob  and 
storable  in  memory.  Speaking  of  memo 
ries.  there  are  9  ol  them  backed  up  by  a 
seven-year  lithium  battery.  Each  memory 
Is  capable  of  storing  the  receive  fre- 
quency, the  transmit  offset,  the  offset  di- 
rection, and  the  PL  tone  of  your  choice. 
There  is  a  scanning  feature  which  you  can 
set  to  scan  either  memory  channels  or  vfo 
channels.  There  is  also  a  priority-scan 
function,  a  convenient  arrangement 
whereby  you  can  select  a  particular  chan- 
nel and  cause  the  radio  to  receive  that 
channel  whenever  a  signal  appears  on  it. 
regardless  of  where  else  the  radio  may  be 
"listening"  or  scanning.  The  IC-27A  has 
dual  vfo  capability,  selectable  by  front 
panel  push  but  ton.  allowing  you  to  set  cer- 
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tain  frequencies  with  vfo  A  and  other  fre- 
quencies with  vfo  B.  To  switch  from  one  to 
the  ol  her  merely  requires  the  button  to  be 
pushed,  a  welcome  and  helpful  conve- 
nience, especially  in  an  emergency  situa- 
tion. 

Transmitter  and 
Receiver  features 

The  transmitter  has  two  outpul  power 
levels:  5  Watts  and  25  Watts.  Under  mod- 
ulation, the  deviation  is  -5  kHz  from  cen- 
ter frequency.  Spurious  emission  is  more 
than  60  dB  below  the  carrier  level,  and  the 
audio  quality  provided  by  the  600-Qtim 
eteciret  condenser  microphone  is  very 
good  indeed.  Simple*  or  duplex  operation 
19  selectable,  and  any  offset  within  Ihe 
band  is  programmable  in  KSO-kHz  steps. 

The  frequency  coverage  of  144  to  148 
MHz  is  provided  by  a  microcomputer- 
based.  5-kHz/slep.  digital  PLL  synthesizer. 
Frequency  stability  is  within  -1.5  kHz  be- 
tween temperature  limits  of  14  and  140  de- 
crees Fahrenheit  and  voltage  limits  of  1 1,75 
and  15.85  volts  dc  Power  requirements 
while  transmitting  are  nominally  13.8  V  do 
inegalive  ground}  at  6  Amps  maximum.  Re- 
ceiving current  draw  is  0.4  A  squelched  and 
0  6  A  with  squelch  open. 

The  receiver  Is  a  double-conversion  su- 
perheterodyne using  a  first  Intermediate 
frequency  of  10.695  MHz  and  a  second  in- 
termediate frequency  of  455  kHz.  Sensltiv 
ity  is  given  two  ways:  less  than  0,2 
microvolts  for  12-dB  Sinad.  or  less  than  0.4 
microvolts  for  20-dS  quieting.  The  squelch 
sensitivity  is  less  then  0.15  microvolts 
What  an  of  this  means  to  you  is  that  it  is  a 
mighty  sensitive  little  critter  that  can  let 
you  hear  what  you  need  to  hear  when  yoti 
want  to  hear  it.  The  spurious-response  re- 
fection ratio  is  more  than  60  dB,  and  the 
receiver  selectivity  is  more  than  15  kHz  at 
-  6  dB.  and  more  than  30  kHz  at  -  60  dB 
This  means  a  filter  shape  factor  of  about 
2:1,  which  allows  excellent  rejection  of 
normally-deviated  adjacent -channel  sip/ 
nafS-  Von  can  expect  audio  outpul  power 
of  up  to  2  Watts— enough  for  normal 
quiet-car  listening. 

Scanning 

As  mentioned  earlier,  the  memory- scan 
function  allows  you  lo  monitor  nine  differ 
enl  preselected  channels.  The  pro- 
grammed scan  function  permits  scanning 
between  two  programmed  frequencies, 
and  full-range  scan  allows  the  entire  band 
to  be  scanned.  You  can  change  the  scan- 
ning speed,  and  the  auto-stop  function  ter- 
minates scanning  either  when  a  signal  is 
received  or  when  a  channel  is  free.  Priority 
scan  may  be  operator-selected  to  stop  at 
a  memory  channel  or  a  vfo  channel,  and 
by  using  sampling  techniques,  you  can 
easily  check  to  see  if  a  particular  fre- 
quency (channel)  is  occupied  or  free 

One  available  option  of  the  IC-27A  is  a 
speech  synthesizer  to  verbal iy  announce 
ihe  receive  frequency  by  simply  pushing  a 


button.  This  permits  you  to  know  where 
you  are  at  any  time  without  the  need  to 
lake  your  eyes  ofl  the  road 

Using  Your  IC-27A 

Here  is  where  you  will  need  lo  read  the 
manual — several  times  If  you're  anything 
Ilka  me.  There  are  so  many  features  and 
functions  that  you  cant  "Intuit"  the  thing 
and  expect  to  get  full  performance  from  it. 
Like  all  modern  rigs,  it  requires  a  learning 
process  Lo  furnish  you  with  Its  entire  ca- 
pability, so  we  might  just  as  will  start  with 
a  short  now-to  paragraph  or  two 

The  Vfrj/Memory  switch  changes  tne  rig 
from  a  memory  channel  to  vfo  and  back 
again  with  a  simple  push.  When  you  are  in 
tne  memory-channel  mode,  a  small  M  ap- 
pears in  the  display,  and  the  memory- 
channel  number  also  appears.  Note*  how 
ever,  that  even  in  the  vfo  mode  the  mem- 
ory-channel number  still  apears  The  Vfo 
switch  selects  either  vfo  A  or  vfo  &  for  tun- 
ing. In  the  out  position,  vfo  A  is  selected 
and  the  vfo  A  indicator  is  illuminated  m 
the  display.  When  depressed,  the  switch 
selects  vfo  B.  and  the  vfo  indicator  goes 
ofl.  Personally,  I  would  father  have  the  dis- 
play show  vfo  B  under  these  circumstanc- 
es, but  this  is  a  minor  point,  since  it  no 
display  Is  there,  you  know  you're  on  vfo  B. 

Jn  vfo  operation,  the  front-knob  tuning 
allows  you  to  step  the  frequency  up  in  &- 
kHz  (Tuning  Rate  switch  In)  and  15-khte  in- 
crements (Tuning  Rate  switch  out).  If  you 
lune  past  the  upper  band  limit  of  148  MHz, 
the  frequency  automatically  reverts  lo  the 
lower  limit  of  144  MHz,  and  vice  versa, 

If  you  want  to  go  from,  say,  1 46  MHz  to 
147  MHz  in  a  quick  jump,  all  you  have  to  do 
Is  press  the  1  MHz  Up  button  and  you're 
there.  To  return  to  the  14JE>MHz  frequency. 
|ust  keep  on  depressing  the  button  and  the 
rig  will  cycle  through  147  and  143.  back  to 
144  and  145.  and  finally  to  146  MHz. 

The  Memory  Write/Offset  Check  button 
has  dual  functions.  In  the  simplex  mode 
(when  neither  DUP  -  nor  DUP*  *  is  dis- 
played)  pushing  this  button  writes  tne  dis 
played  vfo  frequency  into  the  displayed 
memory  channel.  Note  that  each  memory 
channel  stores  the  operating  frequency,  the 
offset  frequency,  the  offset  direction,  and 
the  subaudible  tone  frequency,  if  any  When 
you  are  m  the  duplex  mode,  pressing  this 
button  displays  the  offset  transmit  fre- 
quency and  allows  you  to  listen  to  the  re- 
peater Input  (while  you  hold  the  button 
down). 

The  Offset  Write  button,  when  held 
down,  causes  the  offset  frequency  to  be 
displayed.  This  can  be  changed  by  press- 
ing either  the  -  Duplex,  the  +  Duplex,  or 
Ihe  1  MHz  Up  button,  Each  push  of  the 
*  Duplex  button  decreases  the  offset  fre- 
quency by  100  kHz  and  each  push  of  the 
+  Duplex  button  increases  It  by  100  kHz. 
Pushing  the  1  MHz  Up  button  increases 
the  offset  by  1  MHz. 

The  +  Duplex  and  -  Duplex  buttons  set 
the  offset  frequencies  in  the  respective  di- 
rections by  600  kHz  automatically,  unless 


the  Offsei  Write  button  Is  also  pushed  as 
mentioned  before. 

The  Priority  switch  turns  me  priority  fre- 
quency on  or  off.  Here's  a  very  nice  fea- 
ture* Let's  say  you  are  In  QSO  on  a  vfo 
channel,  but  want  to  see  what's  going  on, 
if  anything,  on  a  priority  channel.  Or  you're 
waiting  for  a  friend  to  call  Just  set  that 
Channel  into  memory  and  push  the  Priority 
button.  The  rig  will  check  that  priority 
channel  every  five  seconds  —  automat! 
catly — for  just  a  momenta  enough  to  allow 
you  to  hear  your  friend  when  he  (or  she) 
calls.  Conversely,  if  you  are  communicat- 
ing on  a  memory  channel,  this  switch  will 
allow  you  to  momentarily  look  ai  a  vfo 
{previously  set)  frequency. 

The  Rf  Power  switch  sets  your  transmit- 
ter to  25- Watt  output  in  the  out  position, 
and  to  5-Watl  output  in  the  in  position 

The  Tone  Select  button,  when  held  in, 
displays  the  subaudible  tone  number  on 
ihe  frequency  display  panel  and  causes 
the  Tone  indicator  to  illuminate.  While 
holding  this  switch  on,  you  can  rotate  the 
main  tuning  knob  and  select  the  desired 
tone  frequency. 

The  frequency  display  la  four  large  7- 
segmenl  display  digits  representing  the 
digits  between  10  MHz  and  10  kHz  (46.91 
representing  14691  MHz,  for  example). 
The  small  50.  when  illuminated,  repre 
sents  the  final  5  kHz  of  the  frequency. 

The  S/Rf  indicator  indicates  S  units  in 
receive,  and  rf -power  output  in  transmit. 
Note  that  this  is  a  relative  indication  only 
and  does  not  measure  output  power  m 
Watts. 

In  the  receive  mode,  when  the  squelch 
is  opened  by  an  incoming  signal  a  small 
green  LED  lights  up, 

Tne  Tone  indicator  tights  when  any  tone 
number  other  than  00  is  set  m(o  the  rig. 

Rear-Panel  Controls 
and  Features 

¥ou  will  notice  immediately  that  both  the 
power  connector  and  ihe  antenna  connec- 
tor are  at  the  ends  of  flexible  cables  rather 
than  fixed  to  the  rear  panel  I  asked  Evelyn 
Garrison  about  this  when  I  saw  her  at  ICOM 
Day— Rivendell  She  lold  me  that  the  rea- 
son  for  this  arrangement  is  so  that  Ihe  rear 
of  the  rig  can  be  mounted  nearly  flush  with 
a  wall  or  a  panel.  Meat  idea  If  you  happen 
to  use  an  external  speaker,  you  can  plug  it 
Into  the  panel  fack  provided 

Underneath  the  access  cover  there  are 
several  switches  and  buttons  The  CPU 
Reset  switch  resets  the  central  process- 
ing unit  of  the  microprocessor  into  its 
Original  condition.  .  when  the  power  is  on, 
The  Scan  Speed  switch  sets  the  scanning 
speed  to  fast  or  slow,  while  the  Scan-Stop 
Interval  switch  sets  the  interval  lo  either 
about  9  seconds  (long}  or  3  seconds 
(short).  The  Vfo-Scan  Mode  switch  can  be 
set  to  PS  (programmed  scan)  or  PS  (full 
scan)  modes.  A  really  neat  feature  is  Ihe 
Scan  Stop  Function  switch  which  allows 
the  scan  to  stop  on  a  busy  channel  or  an 
empty  channel. 

When  your  unit  is  first  turned  on,  the 
di  spray  wit  I  read  "47.00"  (representing  147 
MHz)  and  the  memory  display  will  read  "0" 
{representing  memory  channel  0).  In  the 
up  per- 1  eft  corner  of  the  front  panel,  the 
MA/f  o  switch  can  be  pushed  to  display  the 
M  if  you  want  to  select  a  memory  channel 
You'll  probably  want  to  use  the  vfo  at  first, 
so  don't  push  the  switch. 

Next,  rotate  the  main  tuning  control  to 
set  the  desired  frequency  Into  the  display, 
using  the  desired  tuning  rale  of  either  5- 
kHz  or  15-kHz  steps,  selected  with  the 
Tuning  Rate  control  switch. 

If  you'd  like  to  set  up  another  frequency 
In  the  other  vfo.  jus!  push  it\6  Vfo  switch 
(marked  A/B).  also  located  in  the  upper-left 
corner  and  dial  in  the  new  frequency  on 
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thai  vfo.  Now  you  can  have  either  fre- 
quency displayed  (or  in  use)  by  merely 
pushing  ihe  A/B  switch  alternately.  How- 
ever, before  you  transmit,  you  should 
check  to  sea  which  offset  frequency  is  sei 
up  in  the  duplex  mode,  and  whether  it  is 
plus  or  minus  the  displayed  frequency.  If 
neither  OUP-  nor  DUP+  is  displayed, 
push  the  deseed  button  so  that  your  de- 
sired offset  is  displayed  For  1 46-MHz  op- 
eration the  offset  will  usually  oe  DUP  - 
(transmit  frequency  Oe/ow  the  receive  fre- 
quency). Next,  push  the  M  W  button  at  the 
lower-left  panel  location  10  see  whether 
the  proper  (norman  600  kHz  is  displayed.  If 
so.  you  will  be  in  business  for  most  repeat- 
ers. If  it  Is  not  the  desired  600  kHz.  then 
you  will  have  to  sei  the  desired  offset  into 
the  unit.  To  do  this,  press  the  Offset  Write 
button  In  the  lower-left  portion  of  the 
panel,  and,  while  holding  it  in,  push  the 


DUP-  button  until  "0.60M  (600  kHz)  ap- 
pears. In  Ihe  same  manner,  other  offsets 
can  be  selected.  Finally,  check  your  trans- 
mil  frequency  by  pressing  the  M  W  button 
10  display  it.  Lei's  say  you  have  set  up 
146.25/146.85  as  your  channel  pair.  The 
display  should  show  DUP-  and  46.85. 
Then,  pressmg  the  M  W  burton  should 
show  46.25.  which  is  cofrect  How,  press- 
ing the  mike  button  (you  have  plugged  in 
your  antenna.  I  hope)  should  a  Mow  you  to 
access  the  repeater. 

Simplex  operation  is  achieved  by 
merely  depressing  either  DUP-  or  OUP  * 
until  the  display  snows  no  offset.  Your 
transmit  frequency  will  then  be  the  dis- 
played frequency 

On  The  Alf 

One  of  the  things  you'll  want  to  know  is. 
"How  do  I  sound  on  the  air?"  This  is  where 


the  I&27A  comes  into  its  own.  Audio  qua  I* 
■ty  reports  have  always  stressed  a  very 
clean  and  easy- to- understand  signal,  with 
pen ly  of  talk  power  .  .but  no  reports  of 
over-deviation.  In  other  words,  you'll  gel 
through  clearly  it  they  can  heai  you  at  alt 
Sometimes,  when  the  going  gets 
"'scratchy'"  and  there  is  a  drop  out  Of  your 
Signal  lo  the  repeater,  you  may  have  to 
'Say  again,  please. '  but  you  really  didn't 
expect  miracles,  did  you? 

On  it*e  receive  side,  I  personally  like  the 
recovered  audio  For  all  practical  purposes 
It  It  quite  adequate,  even  plentiful,  except 
in  a  noisy  car  with  a  Jot  of  wind  noise,  traffic 
noise,  or  general  conversation  going  on 
among  your  children  or  friends.  However, 
none  of  the  current  rigs  I  know  can  solve 
this  problem  with  their  tiny,  built-in  speak- 
ers.  There  is  one  solution,  of  course,  and  It's 
the  one  I  prefer— an  earphone  and  micro- 


phone headset,  one  of  the  featherweight  va- 
rieties of  the  type  used  by  pilots  or  astro- 
nauts. ICOM  just  happens  to  have  one  of 
these  little  gems>  and  It  exactly  fills  the  bill 
for  mobile  use 

So.  what  can  we  conclude  from  all  of 
this?  I  would  like  to  say  thai  the  mam  prem- 
ise has  been  realized;  a  go-anywhere,  reli- 
able, full-featured,  and  compact  2-meter 
radio  that  has  buih  an  enviable  repuiation 
for  itself  by  virtue  of  its  performance. 

A  good  friend,  who  has  used  his  IC-27A 
for  the  last  year  or  so.  swears  by  this  rig  as 
being  the  best  he  has  ever  used.  It's  a  con- 
stant companion  in  his  car— as  it  is  in  mine. 

Suggested  retail  price  for  the  IC-27A  is 
$369.00  For  more  information,  contact 
(COM  America,  inc.,  238Q-tf6th  Ave.  NE. 
Beftevue  WA  960Q4. 

Jim  Gray  W1XU 
73  Stall 


VPACKET 


TERMINAL 
PROGRAM 


SPLIT  SCREEN    •  TEXT  f  DITOR 
TEN  BUFFERS     •  PRINTER  OUTPUT 
DISK  SAVE        •  FILE  TRANSFER 
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00 

PREPAID 
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THE  MARTIN  CO.  (206)653-959* 

P.O.  BOX  902   MARYSVIUE,  WA  90270 


19S6  CALL  BOOKS 

U.S.  Edition $18*95 

Foreign  Edition  .......  $17.95 

If  Ordered  Before  Dec.  1,  1 


436  Valley  Rd.T  West  Orange,  NJ.  07052 
(201)674-8148 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 

USA 


MODEL 

SG  100F 

$429.95 

delivered 


•  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  wilh 
thumbwheel  dial  •  Accuracy  -W-  1  part  per  tO  mil- 
lion  a!  all  frequencies  *  Internal  FM  adjustable  Irom 
0  lo  100  KHz  at  a  1  kHz  rate  *  External  FM  Input  ac- 
cepts tones  or  voice  ■  Spurs  and  noise  at  least  60  dB 
below  carrier  *  Output  adjustable  from  5-500  mV  ai 
50  Ohms*  Operates  on  12  Vdc  &  1/J  Amp  ■  Available 
for  immediate  delivery  •  $429.95  delivered  +  Add-on 
accessories  available  to  extend  freq  range,  add  infi- 
nite resolution.  AM,  and  a  precision  120  dB  attenua- 
tor «  GaM  or  write  for  details  *  Phone  m  your  ordef  as 
fast  COD  shipment, 

VANGUARD  LABS 

196-23  Jamaica  Ave.,  Mollis.  NV  11453 

Phone:  (71S)  468-2720 


ALL  BAND  TRAP 
"SLOPER" ANTENNAS ! 


FULL  COVERAGE-'  ALL  BANDS'  AUTOM* 

TIC  SELECTION  -Ith PROVEN  WcatfiarprcoT 

r  icft'vd    Trap*      -    IB  Gt      CoiMitfwald     Win' 

GROUND  MOUNT  SLOPERS  -    No    P*dUit 

n  ■■*•[}'  &riiJfl.d  la    rod     Of    nflui*    wAtftrUutttt: 
Connect  Top  to  Tress.  Buildings,  Pgimm.  at*  at 
ANT  angle,  ttnm  St'aigtuup  to  60  d«gf««t  tor 
«icfllr»ni      "SLOPER"     DX      Anlinni  Gam  or 
band  li     anywhere  j/ou  need  tot      2000  Wait 
PEP   ludul.     mil.     Permanent   op  portabLe  tj|« 
tmtaltt    In-    iO  mknutes-      SMALL      *    NEAT  - 
ALMOST  INVISABLE  -  No  one  wHI  know  *ou 
have  ■  HuPowir  DX  Antenna.    Ideal  For  CONDOj  APART- 
MENTS- RESTRICTED  AREAS  -  Prc-tunod  ror  £-1  or  Ftlt 
SWR  aver  ALL  banda    (aicepL  S0-ie0'300kc)      No  adjuat- 
m«nli  noadid  -  EVER,  COMPLETELY   ASSEMBLED,  with 
50  ft  RG-66U  Co**  reedllne  ond  PL  2  39  connector  -    Built 
in  HohUng  arretlpr     -      ready     to  hookup  1    FULL    INSTRUC- 
TIONS! 

No.  10QOS  -  BQ-40-2Q-1S-JO  —  1  tr*p       43  ft. S4D.95 

No.  I040S  —  4O-20-1S^lO  —    1  trap       26  fl. 14895 

No    lOZOS 20-l5*1O 1    trap        13   It. $47. &S 

No.    10  IGS-IOO-00-40-ZO-15-10 -2Ur»p*    83  ft,  -  $79.95 

SEND  FULL  PRICE  FOR  PP  DEL  IN  USA  (Canada It  S5.O0 
tK'i  tat  pailaga  etc)  Qf  order  LMlng  VISA.  MASCARD  - 
AMEft  EXP  Qht  Number  E*  Date-  Ph  1-309-236-3  333 
wEikdifi  We  ihts  In  2-3  day*  rPsr  Cfci  14  daya  GuarantOOtf 
I  If  -  IO  day  money  bact  tNal 

WESTERN  ELECTRONICS 
Dcpt    A 7  Kearney,   Nabraaka  SSS47 


4S0TR0N  ANTENNAS 

BIG  ON  PERFORMANCE 
SMALL  ON  SPACE 

MODELS  FROM  160-10  METERS 

NO  TUNERS!      NO  RADIALS! 

PERFECT  FOR  LIMITED  SPACE 
APPLICATIONS:  BOATS,  APARTMENTS, 
VACATION  HOMES  AND  MORE. 
BWrlETER  $63"  pfus  W»  Shipping 

*  WUETER  $52*  plus  13^  Shipping 

ASK  FOR  PRICCS  ON  OTHER  MODELS 
"SEE  REVIEW  IN  OCTOBER  tt 

BILAL  COMPANY 

S.FL2.  BOX  62,  DEPT\  73 

EUCHA,  OK  74342       (918)  253-4094 


II 00  A 


HAM  RADIO 
CALENDAR 

Contest  Dates ^Forms, Maps 
Displays  photo  each  month 

8.5"x1  1  "  t  spiral  bound  to  hang 

flat.  Photos  of  operators  .stations 
are  7x1  0   Room  for  notes,  skeds. 

Great  for  home  or  as  gift 
sent  with  your  greetings! 

Send  $7  93(DX=$9  00) 
KBIT  Radio  Specialties 

B-1015  Amherst  HH  03031 


SWLS-HAMS 

CALL  TODAY  FOR  ALL 
YOUR  SWL  &  HAM  NEEDS 

RECEIVERS  •  ANTENNAS 

TRANSCEIVERS        •  RTTY 
PUBLICATIONS         •  SWL 
YAESU  •  KENWOOD  •  ICOM 

HARDIN  ELECTRONICS 

5636  EAST  ROSEDALE 
FORT  WORTH,  TEXAS  76112 

1-800-433-3203 

IN  TEXAS  817-429-9761 


Send  25<t 

FOR  OUR 


\JC  Qy  CtfMPETm  VE 


PRICE 

SHEET 


Amateur) 

Communkotions) 

2317  Vance  Jackson  Rd 
San  Antonio  TX  78213 
(512)  734-7793 


INDIANA  HAMFEST 


"When  You  Buyt  Say  73" 


SUNDAY,  MARCH  9,  1986 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

The  crossroads  of  four  Interstate  highways 

1-63,  1-69,  1-70.  and  1-74. 

All  Indoors  -  Heated  -  Free  Parking  »  Paved  Parking  Lots 

Forums  *  Commercial  and  Flea  market  dealers 

Talk -In  on  the  "Mighty  525"  -  145.25  MHz 
Camrn  and  inlay  a  show  by  our  "Quality"  Dealers 

73  for  Radio  Amateurs  *  January.  1986     71 


AM  HELP 


We  are  happy  to  provide  Ham  Help  list- 
ings tree,  on  a  space-available  basis.  We 
ere  not  happy  when  we  have  to  take  time 
from  other  duties  to  decipher  cryptic 
notes  scrawled  illegibly  on  dog-eared 
postcards  and  odd-sized  scraps  of  paper. 
Please  type  or  print  your  request  (neatly  f), 
double  spaced,  on  an  8V*"x  If"  sheet  of 
paper  and  use  upper-  end  lowercase  let- 
ters where  appropriate.  Also,  please  make 
a  "1"  took  like  a  "1t"  not  an  %fl  which 
could  be  an  "el"  or  an  "eye. "  and  so  on. 
Hard  as  It  may  be  to  believe,  we  we  not  la 
miliar  with  every  piece  of  equipment  man- 
ufactured on  Earth  for  the  lest  50  years  I 
Thanks  tor  your  cooperation. 

I  am  a  disabled  ham  an  a  limited  in- 
come and  am  looking  for  parts  for  a 
Heath  kit  SB-300  receiver  and  an  SB -401 


transmitter,  or  a  comparable  pair  for  under 
$200.  Can  anyone  help  me  get  back  on  the 

air? 

Fred  Eriekson 

2£  Forest  Street 

Millers  Falls  MA  01349 

(413^6593121 


I  need  the  instruction  manual  and  tun- 
ing information  for  a  Tel  rex  2  m  beam,  the 
one  with  s  14-foot  boom,  I  especially  need 
information  about  feeding  the  antenna 
and  about  making  and  installing  the  coax- 
ial baiun.  I  wjlJ  pay  for  copying  and  post- 
age, 

Harris  fiuben  N2ERN 

74  Apple  Tree  Row 

Berkeley  Heights  NJ  07922 


I  need  a  copy  of  the  ORD  DK-1  Keyer 
manual.  I  will  pay  for  copying  and  post- 
age. 

Bill  linger  VE3EFC 

Route  11 

Thunder  Bay,  Ontario 

Canada  P7B  5E2 


I'm  looking  for  copies  of  these  military 
manuals;  NAVSHIPS  0967-173-7010  Vol- 
ume 1F  NAVSHIPS  92175,  NAVSHIPS 
93210,  and  Ml  L-R12SS7. 

Charles  T.  Huth  WBSNLM 

£29  Mel  more  Street 

Tiffin  OH  44B83 


I  need  a  station  monitor  that  is  compat- 
ible with  the  Heath  HW-101,  Heath  made 
one,  but  I  can't  remember  Its  nomencla- 
ture. I  will  pay  UPS  charges  to  Hawaii. 

Fred  Small  wood  WA4JVL 

COMTHIRDFLT 

Pearl  Harbor  HI  96860 


I  am  a  new  ham  and  need  help  in  locat- 
ing f>,  2*,  and  114- meter  converters  for  a 
National  NC-300  receiver. 

Frank  L  Hicks  KA7VUG 

683  East  Hillside  Oaks 

North  Salt  Lake  UT  S4054 


I  would  like  Information  on  how  to  add 
the  optional  low  tones  to  an  IRL  FSK-500 
RTTY  Tyr  Also,  J  need  a  copy  of  the  man- 
ual and  schematic  for  this  unit  I  win  pay 
for  copying  and  postage. 

Gary  Kohtala  WA7NTF 

6419  158th  St.  CI.  East 

Puyallup  WA  93373 


1  need  a  service  manual  for  a  Galaxy  V 
Mark  II  showing  the  circuit-board  layout 
and  parts  placement.  I  will  copy  and  return 
your  original. 

Hal  Wilson  WB9FNN 

RR  #8  Box  427B 

Evans  villa  IN  47711 

tfl12W74l51 


TEST  EQUIPMENT 

RE-CONDITIONED  AND 
LAB  CALIBRATED 


HP  606A  SIGNAL  GENERATOR,  50  KHZ  TO  65  MtHZ,  RF 
OUTPUT  0.1  MV  TO  3V  IN  50  OHMS,  CHYBTAL  CALI- 
BRATOR, 40OAO00  HZ  MODULATION S37S.0O 

HP  60SC  SIGNAL  GENERATOR,  10  MHZ  TO  480  MHZn  9  TO 
0,1  MV  TO  W  RF  OUTPUT  INTO  50  OHMS,  AWON 
PULSE,  OR  4CW100G  HZ  MODULATION  CALIBRATED 
ATTENUATOH J345.0O 

HP  608D  SIGNAL  GENERATOR.  10  MHZ  TO  420  MHZ  AM, 
CW  OR  PULSE  OUTPUT.  400/1000  HZ  MODULATION 
OMV  TO  W  INTO  50  OHMS,  CALIBRATED 
ATTENUATOR $295.00 

T&510AAJ  SIGNAL  GENERATOR,  10  MHZ  TO  420  MHZ 
MIL/SPEC  MILITARY  VERSION.  SAME  AS  HP6Q8D 

HPC14A  SIGNAL  GENERATOR.  900  MHZ  TO  Zl  00  MHZ,  IN  ■ 
TERNAL  OR  EXTERNAL  PULSE  OR  FM   MOOULA^ 
TiONn  05  MV  TO  IV  INTO  50  OHMSr  CALIBRATED 
OUTPUT     :...    . ,  ,  *345.M 

HP  S1BA  SIGNAL  GENEHATOR,  1.B  GHZ  TO  4.2  GHZ  D.I 
MV  TO  IV  INTO  50  OHMS,  CALIBRATED  OUTPUT  IN- 
TERNAL. EXTERNAL  PULSE,  FM  MODULATION 
, $375.0C 

HP-StfiB  SIGNAL  GENERATOR  .  fl  GHZ  TO  7.6  GHZ,  0,1 
MV  TO  1V  INTO  50  OHMS,  CALIBRATED  OUTPUT  IN- 
TERNAL, EXTEHNAL  PULSE  OH  FM  MODULATION 

$375,00 

SG-557  W  R  M-52  SIC  N A  L  G  EN  ER ATOR  3.9  GHZ  TO  7 6  GHZ, 
MiUSPEC  MlLrTARY  VERSION,.  SAME  AS  HP61SB 

$325,00 

HP62QA  SIGNAL  GENERATOR,  7  GHZ  TO  11  GHZ,  CALI- 
BRATED OUTPUT  INTERNAL,  EXTERN ALt  PULSE, 
FM  MODULATION - .  .    .  $450.00 

HP  «2»A  SIGNAL  GENERATOR,  10  GHZ  T0 15  GHZ  INTER- 
NAL, EXTERNAL,  PULSE.  SQUARE  WAVE,  FM  MOD- 
ULATION CALIBRATED  OUTPUT,  10  MW  TO  1  PW 
$650.00 

HP  62SA  SIGNAL  GENERATOR,  15  GHZ  TO  21  GHZ,  CALF 
BRATED  OUTPUT  10  MW  TO  1  PW  INTERNAL,  EX- 
TERNAL, SQUAREWAVE,  PULSE,  FM  MODULATION 

teso.oo 

URM-25  MILITARY  SIGNAL  GENERATOR,  10  KHZ  TO  50 
MHZ,  RF  OUTPUT  0  MV  TO  2  VOLTS  A MJCW  400/1000 

HZ  MODULATION,  50  OHM  STOP  ATTENUATOR. 
SMALL  PORTABLE  UNIT $245.00 

URM-2S  MILITARY  SIGNAL  GENERATOR,  4  MHZ  TO  405 
MHZ.  CALIBRATED  OUTPUT  ATTENUATOR  0  MV  TO  2 
VOLTS,  AM/CW  400/1000  HZ  MODULATION.  SMALL 
PORTABLE  UNIT  ....... .  $245,00 

MARCONI  TF  10668  SIGNAL  GENERATOR  10  MHZ  TO  470 
MHZ,  AM^FM,  CALIBRATED  OUTPUT,  INTERNAL  FM 
OF  1  AND  5  KHZ  WITH  100  KHZ  VARIABLE  DEVIA- 
TION, AM  MODULATION  OF  1  AND  5  KHZ,  CALI- 
BRATED RF  OUTPUT  0  TO  200  MV $550.00 

HP  5245L  FREQUENCY  COUNTER,  MEASURES  FRE- 
QUENCY. PERIOD,  RATIO  AND  MULTIPLE  RATIO 
MULTIPLE  PERIOD  AVERAGE,  FREO.  RANGE  0  TO  50 
MHZ  WITH  HP5253B  PLUG- IN  SUPPLIED,  EXTENDS 
RANGE  TO  500  MHZ,  SOLID  STATE  COUNTER 
$375.00 


WE  ACCEPT  VISA,  M/C  OR  CHECK.  ADO  SHIPPING. 
WE  SHIP  BEST  WAY  WORLDWIDE.  SATISFACTION  GUAR 
ANTE  ED,  IMMEDIATE  SHIPMENT  WRITE  OR  PHONE  TO 
DAY.  BILL  SLEP  7O4-S24-7510—  OUR  30TH  YEAR! 


CTRONICS  Sj^W  CO 

U.S.  HIGHWAY  441 


OTTO.  NORTH  CAROLINA  2B763 


GEP's  Coaxial  Sale 
BELDEN9913  38.00/1 00  fl 

Mo  spool.  saves  shipping  charges, 
AM  PHENOL  Connectors  &  Adaptors 

U G-2 1 D  N-ty pe  Malecableend 

**UGr£1D  N-type  Male  cable  end 

PL-259  U  H  F  P I  ug  si  I  ve  r  plate 

UG-146MJ  N  plug  to  UHF  jack 

UG-83/U  N  jack  to  Lf  H  F  plug 

UG-29A  N-type  barrel  conn. 

*  *  Special  til  for  SELDEM  9913  cable. 

COMPLETE  STOCK.  SAME  DAY  SHIPPING 

QEP's  201-864-1133  ask  for  Bill 

110-4  Route  10.  E.  Hanover,  N.J.  07936 


-39m  cut 


3.00 
4,50 
1  25 

7.50 
0.50 
4.75 


MULTI-BAND  SLOPERS' 

ALSO  DlPOi.ES  *  LfHITED-SPACe  ANTENNAS 


Pu^l  pntli  ny  per  lot  m  r-iico  of  W9  INN  aw  I  enn  as    is  ws  1 1  h  now  1 1!  Now  en- 

-joy  mulH  band  B1G* SIGNAL  tejjortsl  rttltom*Hc  Dan  daw  itching  -  Vex* ! 
irjw  gwn  hCoal  r&efl-  3Kw  powqr  ■  Cum[tnt(-  F-.yi  !  "V  ASSEMBLED' 
m  v^it  ipe-Cified  eenlht  fr*qnfrncy  e-flclibnnc'  -  EBay  to  rnKiair  ■  YoYf 
low   pro  I  LI  a  •  Compile  In  jUuCMtini  •  Your  pu  rscnsil  rJifich   ac  cap  tec! 


4' BAND  SLOPEB  -  T&0,  BCL.  40.  30  n-r  ?tfM  60  It  long..    S 

3-     ■+           ♦*         -  lfiC,  8CMDM  Wfl     -        -S 

2'    *■          ■■        -an.aoM  ..4DU.    ■'       S 

3-     «        NO'TRAP  DIPGLE  •  160.  SO,  4oM  113  it.  tang 

?      ■■          ■+       ■■            ■■        -    B0.  HQtA  fi-h- 1 1     - 

9-HAND    SPACE-SAVIzftDtPOLE- 160  thru  \tifA*  <6fl  lonri      i 
*  Boqukfls  wicta-rnnge  tunsr  [SO,  ^0.  20,  15M  without  lunar!1 


4B  ii|jd 
43     ■■ 

T1    « 
S5   ■■ 

esppd 


SENO    5ASE  I  Of  comptatft  (It;  i  a  us.  :i1  |li&se  Aiid  n\\tet  unimii^aiHflr>nB3 


W9IIStN    ANTENNAS  3K-394-34H 

90X  393S      MT»  PROSPECT,  \l  600S6 


s 


$S7 


RF  ENTERPRISES 
Radin  Frequency  Notes  #i 

S  Programs  cm  Diskette  for  IBM* 

•  Design  Filter  Networks,   Resonant  Circuits,  etc. 

•  Calculate  VSWR,  cross  products 

•  Convert  VoJtr  Amp,   Power  Ratios  to  dB 
•Requires   IBM  or  IBM   compatible  computer  with  at 
least  12SK  of  memory  and  graphics  or  color  graphics 
card  installed, 

AvBikbk  soon   RF  Nmc*  Mj  r1ui  whwart  for-Uve  C-feyiJH  w\i  CP.'M  computcrc 
^it-ill'  U  Muiriiioiiii'  tir  BStW  wh«i  nrdirnrug    PrqMf  pr  ODD'  1-57  plus  f:t  5ftM 
Hi  US.  Prepay  tiny    ft?  plus  \\\\  54M    FdreiKn.Cal3f<wri«  sdd  *■**  Soks  Ibx 
PQ  B04  4442  -  DifertUDd  &W.  CA  31765  (7HJ  5B4-«74.1 


NOW  USE  BOTH  SIDES  OF  YOUR  OISKET 

5VV  DISKETTE 
HOLE  PUNCH 

WITH  DEPTH  GUIDE  and  EDGE  GUIDE 

AvinlaWMor  INMD1AT1  Shipment 

only  $1Q-00%dd  «2,00e shipping 

Order  24  hours  a  dav  (215)  884  6010 
N.ES.IncDepl.        1138  BOXWOOD  RO  JFNK'.MTQWM  m  H046 


PUNCH W T  \l 
11*1.1:;  IH  THF 
RIGHT  K5ITI0N 


\ 


/ 


NEMAL  ELECTRONICS 

COAXIAL  CABLE  SALE 


c~-i 


K 


RQ8U-20f)..  PL-259ea. end. .. 
RG214U  dbl  silver  shield..  50  ohm 


S4.95 


^ 


POLYETHYLENE  DtELECTRIC 

RG59/U  mil  spec 96%  shield „.,.. 14c/ft. 

RG213  no  neon  tarn  mating  95%  sheiid  mil  spec  36«rfi. 

RGl74,'Umilspec.96%  shield lOe/fL 

RG 1 1 U  9S%  shiefd.  75-ohrn  mi  I  spec  25«/f1 

RG8U96%  shield  mil  spec.      $2995/100  ft.  or 31  *rtt. 
RG6A/U  double  shield,  75-ohm.  .  .  IStlU. 

RG&8AU  stranded  mil  spec      }2fc/f1. 

RG&8  mil  spec  96%  shield .  .  11*rtt 

LOW  LOSS  FOAM  DIELECTRIC 

RGSX  95%  Shield 514.S5/100  M.  or  17c/ft. 

RG5^U  70%  copper  braid r 9*/ft. 

RG3U  80%  shield L  1Be/ft. 

RG58U80°/frshleJd  07c/ft. 

RG5SU  95%  shield .    10e/fL 

RG59U  100%  foil  shield,  TV  Type.., 10cm. 

RGoU97%  shield  n  ga.  (equiv  Belden  82141 31t/ft. 

Heavy  Duty  Rotor  Cable  2-16  ga,  6-18  ga .  .  36dft. 

RoJorCablee-con  2-l8ga,6-a2  y^ 19*/it. 


Grounding  strap,  heavy  duty  tubular  braid 
3/16  in,  tinned  copper  10c/ft. 

m  In.  tinned  copper 30«/ft. 


CONNECTORS  MADE  JN  USA 

Am  phenol  Pl-259      .     .     .  79« 

PL-259  Teflon/Stiver  El. 59 

PL-259  push-on  adapter  shell  10JS3.69 

PL259  5SO-239  10/SSre9 

Double  Male  Connector  .  $1.79 

PL-25S  Double  Fernale  Connector 98* 

Hi  p^lch  cord  vwRCA  type  pJugseachend  .  J/t1.00 

Reducer  UG-175  or  176  lOxSt  99 

UG  255  i,  PL-259  loBNCl  $2.95 

Elbow  (M3591 ...  51  79 

F59A(TV  ly.pe).                         10/S2.15 

UG  &1D/U  Amphenol  Type  H  Male  lor  RGB  S3. 00 

BNCUG38C/U.  male         $1,25 

3/lBihch  Mike  Plug  lor  Collins  etc  ....$1.25 

UG273BNC  to  PL-259  S3  00 

FREE  CATALOG 
COD  add  $2.00 -FLA.  Res.  add  S%  Sales  Tax 


Orders  under  S3Q.O0  add  £2-00 

Connectors— shipping  10%  add'l,  $3.00  minimum 
Cable— Shipping  $3.00  per  100  ft. 
12240  NE  14th  Ave.,  Dept.     73  ,  No.  Miami,  FL  33161     Call  (305)  893-3924 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

I  AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


Band 


Kit 


Wired 


10M.6M. 
2M.220 

440 


S680         $880 


$780 


$980 


FEATURES: 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


R144/R220  FM  RCVRS  for  2M  or  220  MHz.  0.15uV 
sens,  ;8  pole  xtat  filter  &  ceramic  filter  in  t-f,  helical 
resonator  front  end  for  exceptional  selectivity, 
>  1fJ0dB  at +12kHztdest  available  today,  Flut- 
ter-proof squelch,  AFC  tracks  drifting  xmtrs, 
Xtal  oven  avail.  Kit  only  31 38, 
R4S1  FM  RCVR  Same  out  for  ut\L  Tuned 
Jme  front  endt  0.3  uV  sens.  Kit  only  $138. 
R7E  FM  RCVR  for  10M.  6M.  2M,  or  220.  As  above, 
but  vWo  AFC  or  hel.  ies,  Kits  only S1 18.  Also  avail  w/4  pole  filter,  only  S98/kit 
R110  VHF  AM  RECOVER  kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Only  $98. 


SENSITIVITY  SECOND  TO  NONE;0. 15  uV  (VHP).  0.2  uV(UHF>TYR 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  100dBAT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  JNTERMOa 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREG  TRANSMIT- 
TERS, SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASY  TUN  ETRANSMITTER;UPTO  20  WATTS  OLFTflJP  TO 
SOW  WITH  OPTIONAL  PA). 


T51  VHFFM  EXCrTERfor10MT6M,2M,  Of 

220  MHz.  2  Watts  continuous,  up  to3W 

intermittent.  $6&k  it. 

T4S1  UHF  FM  EXCITER  2  to3  Watts.  Kit  only  $78, 

Xtal  oven  avai L 

VHF  &  UHF  LINEAR  AMPLIFIERS,  For  either  FM  or  SSB.  Power  Fevels 

from  10  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Several  models. 

Kits  from  $78. 


NOW— FCC  TYP&ACCEPTED  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  &  UHF  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


M  odels  to c o ve r  every  prac r i  c al  rf  &  i  f  range  t  a  I < g ten  to  SS S , 
FM.ATV,  eta  NF-2dB  orlesa. 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  $39 

Wired  $69 


UHF  MODELS 

Kli  with  Case  $59 

Less  Case  $49 

Wired  $75 


Antann/i 
Input  RnnQo 

5Q-52 

50-54 
144-148 
145-147 
144-1*44 
146- 146 
144-146 


fl&celvo* 
Output 

144-148 
2B-30 

144-I4fl 
29-30 
26-30 

J7-274 


■230-234 


220-224 
222-224 


432-434 
435-437 
432-436 
432-436 

439  25 


50-54 
28-30 
144-146 
144-146 
50-54 
26-30 


28-30 

28-30 

144-149 

50-54 

61.25 


SCANNER  CON VERTERS Copy 606 MHz bandon any scan- 
ner Wiredftested  ONLY  SSB. 


TRANSMIT  CONVERTERS 


For  SS8.  CW,  ATV,  FM,  etc  Why  pay  Pig  bucks  for  a  multi 
mode  rig  for  each  band?  Can  be  linked  with  receive  convert 
er s  tor  Iransceive  2  Watts  output  vhfT  1  Watt  uht 


Hamtronrcs  Breaks 
the  Price  Barrier! 

* 

No  Need  to  Pay  S80  to  $125 
for  a  GaAs  FET  Preamp, 


FEATURES: 

*  Very  Low  Nose:  0\7dB  VHF,  0,8dB  UHF 

*  High  Gain;  1 3  to  20dB.  Depending  on  Freq, 

*  Wide  Dynamic  Range  for  Overload  Resistance 

*  Latest  DuaJijate  GaAsFET.  Very  Stable 


MODEL 

LNG-28 

LNG-50 
LNG-144 

LNG-160 
LNG-220 
LNG-432 
LNG-800 


TUNES  RANGE 

26-30   MHz 

46-56    MHz 

137-150  MHz 

150-1 72  MHz 
210-230  MHz 
400-470  MHz 
800-960  MHz 


PRICE 

$49 
$49 
$49 
$49 
$49 
$49 
$49 


NEW 


MODEL 
LNW-144 
LNW-160 
LNW-220 
LNW-432 


MINIATURE  PREAMPS 


GaAsFET  Preamps  with  fea- 
tures similar  to  LNG    ex 
cept  designed  for  LOW 

COST  and  SMALL 

SIZE;  only  5/S*W  x 

1-5/8L  *  3/4K  Easily 

0    mounts  tnside  many 
radios, 


TUNES  RANGE  KIT 

120-150  MHz  $19 

T  50-200  MHz  $19 

200-270  MHz  $19 

4OCK50G  MHz  $19 


WIRED 

$34 
S34 
$34 
$34 


IN-LINE  PREAMPS 


NEW 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $1 49 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  S99 
Wired  $169 


Exciter 
Input  Range 

28-30 

28-25 

£8-30 
Z7-274 

28-X 

50-54 
144-146 

50-5* 
144-146 

2B-30 

2B-30 

50-54 

61.25 

144-148 


Antenna 
Output 

144-14G 

146-148 

50-52 

144-144.4 

220-222* 


50-52 

144-148 

28-30 

412-434 

435-437 

432-436 

43925 

432-436' 


*  Add  $20  for  2M  Input 


VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  with  above. 
Power  levels  from  10  to  45  Watts,  Several  modets, 
kits  from  $78. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
l2dBgain. 


GaAsFET  Pre 
amp  with  fea- 
tures like  LNG 
Automatical  J  y 
switches  out  of 

mg  transmit  Use  with  base  or  mobile 
transceivers  up  to  25W.  Towef  mtg  hdwr  incJ. 

MODEL         TUNES  RANGE       KIT       WIRED 

LNS-144  120-150  MHz  $68  $98 

LNS-160  160-180  MHz  $68  $98 

LNS-220  200-240  MHz  $68  $98 

LNS^32  400-500  MHz  $68  $98 


Model 

HRA-144 

HRA-220 
HRA-432 
HRA-(  ) 
HRA-(     ) 


Tuning  Range 

143*150  MHz 

213-233  MHz 
420-450  MHz 
150-1 74  MHz 
450-470  MHz 


Price 

$49 
$49 

$59 
$54 
$64 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up  to 
120X3  baud  digital  or  packet  radio  signals 
ihrougti  any  FM  transmitter. 

•  DE-202  FSK  DATA  DEMODULATOR 

•  COR-2  KIT  With  audio  mixer,  local  speaker 
amplifier,  laif  &.  time-out  timers. 

•  COR-3  KIT  with  "courtesy"  deep", 

•  DTMF  DECODER/CONTROLLER  KITS 

•  AUTO  PATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control, 

•  CWID  KITS  •  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

{Send  $2.00  or  4 1  RC's  for  overseas  maili  ng) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


m  ironies,  inc. 
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PhOHBm  716-332-9430         Htmtronics*  is  a  reg*sfe/e<*  fr#dem«rtr 


John  J.  Meshna  Jr.,  Inc. 

P.  Q  Box 62  IVMntanSt    E  Lynn,  Mi  01904  Tel:  (617)595*2275 


COMPUTER  TERMINAL  BUILDING  BLOCK  $50,00 

This  is  a  great  beginning  for  a  computer  terminal.  It  is  a  brand  new,  Panasonic,  9  ' 
TTL  input  monitor  complete  with  its  own  self-contained,  switching  power  supply, 
and  a  rernoveable  (four  screws)  triple  output  power  supply.  The  whole  assembly 
runs  on  115  /2 3 Q  V,  5  0/60  Hz.   Now  for  some  specifics:   9  "  green  phosphor,  TTL 
input  monitor,  attached  regulated  12  VDCt  1-5  A  power  supply  used  exclusively  to 
run  the  monitor  and  an  attached  triple  output  switching  power  supply  with  outputs 
of  5  VDC  £3. 5  A, +12  VDC  @  500  ma,  and  -12  VDC  £  5  00  ma.  The  assembly  has 
mounting  feet  and  should  be  a  snap  to  make  a  case  for.   Comes  with  hook  up  data. 
New,  factory  boxed.   We  are  offering  this  to  you  4  ways: 

•  COMPLETE  SET-UP  AS  SHOWN,  including  monitor,  low  voltage  supply  and 

triple  output  supply.  SPL-116-38,   14  Lbs.s  $50  .00 1    6/S225.Q0 

*  TRIPLE  OUTPUT  SUPPLY  ONLY,  SPL-117-38,  8  Lbs,      $15,00 

*  9  "  MONITOR  ONLY,  (you  supply  low  voltage  input}  SPL-1 14  -38,    10  Lbs.   S  25.0  0 

#  9  *  MONITOR  W/LOW  VOLTAGE  SUPPLY  ONLY,  SPL  1  15-38,   12  Lbs.     £  4  0 .0  0 


Green  phosphor 
+5, +12, -12V DC  Supply 

12VDC  Supply 


CRT 


Monitor  Chassis 
w/Display  Board 


We  ere  now  selling  guaranteed  working,  starlight  scopes  which 
allow  sight  in  almost  total  darkness.   They  are  so  named  because 
they  incorporate  a  light  amplification  tube  which  uses  the  available 
star  or  moon  light   to  allow  you  to  see-  without  being  seen.   The 
scope  has  a  spectral  response  of  4,500  to  8,000  angstroms, 
resolution  of  50  lines/mm,  viewing  area  of  25mm,  standard 
50mm  F1.4  lens,  optional  tetephoto  135mm  F2.8  lens,  cross  hair 
reticle  and  optional  carrying  case.   A  great  tool  for  security  and 
naturalist  applications.    Runs  on  9VDC  transistor  radio  battery. 
Due  to  the  nature  of  this  device  and  people  only  having  a  one  time 
use  for  it,  we  cannot  accept  returns  for  refund,  credit  or  exchange 
on  this  item.   To  our  knowledge,  this  is  the  least  expensive  starftght 
scope  on  the  market    Includes  90  day  warranty, 

STARLIGHT  SCOPE  SPL-130A  39  $1,200.00 

Optional  Ta*e photo  Lens,  135mm  F2.8  SPL -131A-39        $85.00 

Optional  Fitted  Carrying  Case  SPL-132A39       $65.00 


ATTENTION: 

SECURITY  PERSONNEL 

NATURALISTS 
HOBBYISTS 

NEW  SEE-IN -T  HE-DARK  EQUIPMENT! 


5  H "  HARD  DRIVE  CONTR OLLER  CARD 
Finally,  affordable,  intelligent  disc  drive  controllers  are  available  at  low,  low  surplus  prices.  The 
OMTI  20C  controller  boards  we  offer  are  unused,  late  style,  surplus  from  a  now  defunct  system 
house     OMTI  is  a  division  of  Scientific  Micro  Systems.  These  boards  will  handle  up  to  (2)  5  J4 
inch  Winchester  type  hard  drives  that  utilize  a  standard  34  pin  SASI  interface.  Perfect  for  using 
with  the  above  Seagate  ST  506  drive,  or  other  hard  drives  from  5  megabytes  of  storage  on  up. 
The  controllers  have  buffered  slew/seek  modes,  overlapped  seeks,  auto  seek  &  verify,  extensive 
fault  detection,  auto  head  &  cylinder  switching,  full  sector  buffering,  256/512  bytes/sector,  33 
or  18  sectors/ track  (jumper  selectable),  programmable  disc  parameters  and  much  more.  The 
board  runs  on  +5  vdc  &  +12  vda.  We  supply  users  manual  &  pinout  data.  Guaranteed  O.  K,. 
Shpg.  wt.  3  lb.  OMTI  20  C  $150.00  each  2/$275,00  Qty.  pricing  available. 


HIGH  POWER  SURVEILLANCE  1R  SCOPE 


This  Infra-Red  scope  was  designed  specifically  for  long  ran^e  surveillance 
use.   The  builtnn,.  totally  invisible,  5  0  wait  halogen  lamp  JR  source  is 
coupled    with  a  premium  grade  type  6  03  2  image  converter  tube,  2  65  mm 
f4 .2  lens,  and  1  G  power  military  spec,  color  corrected  eyepiece  make 
this  an  ideal  unit  for  viewing  of  clandestine  activities  or  animals.  The 
scope  is  capable  of  detection  at  more  than  300  feet,  recognition  at 
300  feet  and  positive  facial  identification  at  150  feet,   it  runs  on 
1 2  VDC  which  makes  it  ideal  for  mobile  use.   It  comes  with  a  remove- 
able  hand  grip  which  allows  for  tripod  mounting,  2  power  cords  for 
cigarette  lighter  or  battery  terminals,  instruction*  and  a  90  day 
warranty.   Listed  below  are  accessories  which  make  this  a  very 
versatile  instrument.   The  scope  and  accessories  are  new  and  guaran- 
teed functional.    Net  wt.  5-1  /4  Lbs. 
1R  Scope  part  no.   ELD  Shpg,  Wt.   7  Lbs,  $735.00  ea. 


ACCESSORIES:  

12  VDC  GELL  BATTERY  for  above.   Shpg,  Wt  6  Lbs.       $35.00 

BiOCULAR  EYEPIECE  which  can  be  used  in  place  of  the  standard 
eyepiece.    This  allows  the  scene  bei ng  produced  by  the  IR  viewer 
to  be  seen  by  the  operator  up  to  4  ft.  away,   2  Lbs.  $89.95 


MALE  "T"  f1.6  CAMERA  DAPTER  for  SLR  cameras 

Shpg,  Wt  1  Lbt  SI 29.00 

MALE  "C"  to  FEMALE  "TJ*  ADAPTER  for  CCTV,  requires  use 
of  above  male  MT"  M.6  adapter,     snpg,  Wt.  1  Lb.  S29,95 


Free  72  page  catalogue  available  or  »nd  SI. 00  for  1st    Phone  (61 7)  595-2275  to  place  your  order  by  phone, 
class  service  to  P.  O.  Box  62  E.  Lynn,  Ma,  01904.  MC,  VISA,  or  American  Express  charge  cards  accepted. 
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THE  FIRST  NAME 
ELECTRONIC  TEST  GEAR 


NEW 


35  MHz  DUAL  TRACE  OSCILLOSCOPE 


Save  s30  on  the 
RAMSEY  20MHz 
Dual  Trace 
Oscilloscope 


^j  *         Unsurpassed  quality  at  nn 
1  •  £.        ,w  inheritable  price  the 
O       lP  [   V  Ramsey  oscilloscope  com- 
,        *     ..                            «i  pares  to  oi tiers  costing 
^    Uj*    |    ~*    &         hundreds  more  feaig res 
qy> .a**-^ m  include  a  component  lest- 

—  ing  circuit  lor  resistor, 

capacitor.  digital  circuit  and  diode  testing  *  TV  video  sync  filter  *  wide  band- 
width &  nigh  sensir^.ty  •  miemal  graticule  •  front  pane'  trace  rotator  ■  Za*ts 
*  high  sensitivity  x-y  mode  *  regulated  power  supply  *  built-in  cafi orator  • 
roc  k  solid  triggering  tt^^-^^^am     L^        ^    ^     ^ 

Was  *399;95  NOW  ONLY*i»f  ©If  V3   p«***  w** 


NEW  RAMSEY 
1200  VOM 
MULTITESTER 


Check  transistors,  diodes  and  LEOs 
with  this  professional  quality  meter 
Other  features  include,  decibel  scale 
20K  vol  I  metering  system  •  3  V  mir- 
rored scale  *  polarrty  switch  ■  20 
measuring  ranges  •  safety  probes  • 
high  impact  plastic  case 

S4Q95  KLif^r* 

I    <9  battery  included 


RAMSEY  0-4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact  sized  reliability  and  accuracy 
This  LCD  digital  mulHtesrer  easily  tits  in 
your  pocket,  you  can  take  it  anywhere 
ll  features  full  overload  protection  •  3V* 
digit  LCD  readout  *  recessed  input 
jacks  •  safety  probes  *  diode  check 
function  *  3000  hours  battery  life 

*esl  texts  and 
bat  iffy  included 


MINI  KITS— EASY  TO  ASSEMBLE,  FUN  TO  USE 

BEGINNERS  &  PROS  WILL  HAVE  A  GREAT 

TIME  WITH  THESE  KITS 


FM 

MINI 
MIKE 


A  Hrper  High  performance  FM  wire- 

tosR  mike  Ml1  Transmus  a.  ssaivit- 
;     ■    300  yards  wiUi  tsji.  ■ 
■I  audio  quality by  me^nj  ol  Ms 
i  in  aleclrel  mike  Kit  includes 

ease  rmfce.  on  -oil  switch  antenna 

iMtiery  »ndtvp*f  m5iruaioftt  Tros 

o  tfw  bnat  unit  aratfabie 

FM  3Kii 

fm  3  Wwad  ana  Tested 


FM  Wtfvfttt*  Mike  KM 

Tinsmiti  up  to  300   to 

f'M  txortcai  ra- 

u»  «ny  type  d* 
mffca  Runs  on  3  to  9V  Type  FM2 
fuu  added  setisthue  nruke  preamp 
stags 

FM   •  Kit     13 M     FM-2K4     S4JS 


Color  Organ 

See  music  come 
■  ilivo'  3  d  if  re  rent 
lights  flicker  with 
music  One  light 
each  lor,  high, 
mrd-range  and 
lows  Each  Indi- 
vidually adjust- 
able and  drives  up 
10  300  W  runs  on 
11CVAC 

Complete  kit. 
ML-1 
$8.95 


YUfDlfcduMiirKl 
Ccraart*  in*  TV  fi&  wn*Ki  rttfMtftK  Supcf 

fUtf*.  ImweNi  rjwr  at  *-tt  ftrfa  on  5 
I^V  t&Cipfc  »r,j  r.df)v  mn di  Seal  uml  on 

Wto  m*r*  ■  "*b  iirt  Vr>  I  STJ4 


Led  Rlinlty  Kit 
A  urmil  Attention  gol- 
lo  r  which  nlcsrnntely 
Hushes  2 1  umbo  LEDs 
Use  far  name  budges. 

buttons      Wiirr.rg 

i  iirjiu*  anyllUng1 

Runt  on  3  to  1  i  verts 

Complete  M.  BL-t 

■2J9 


Super  Sleuth 

A  super  sei  ill  <"' '  ampli 
tier  whn:h  W'H  |.iit:k  up  R 
pin  drop  iH  13  ii-i  |1Grca1 
for  monitoring  hn&y's 
roorr.  or  aa  general , 
pose  anifiiiih-i    I  nil  2W 
tms output  fin 
15  vol  is  uwsS-45 
speaker 
Complete  Mil.  BN-9 

•MS 


m  3  13  Vdc  1  «al)  ouL  t  KHZ  godd  to  CPO 
Audio  CHtaiaio*     Complete  12  « 


Universal  Timer  KM 

FVovWea  (he  basic  pals  and  PC 

board  required  to  provide  a  source 

Of  prUCrSlon  liming  himJ  pujao 
ganuriiliori  Uses  555  time*  IC  and 
include!  a  tango  of  pads  for  motl 
in-ung  needs 

il  f.  K.I  J5.SS 


Whisper  Light  Kit 

*!■   •  nteteiltrg.  «it.  small  r 
picks  Op  iquridi  and  COn<rirftt 
ti  m  light    tne  ioud«r  ine 
tound.  ihE  brigrfter  me  light 
ides  mite,  canirol*  up  to 
300  W  funs  on  n&wC 
Comptete  M  IW, 

Sq.S5 


Mad  Blaster  Kit 

Produces  LOUD  ear  snartering  and 
attention  Dotting  ^iron  uho  sound, 
Can  supply  up  to  15  wane  ol 
obnOKloLJsaudm  FSunson6-iS  VOC 

MB-1  Kil  14  95 


Tone  Decodef 

A  cmnntem  tone  deco- 
der on  a  PC 
board    Fe*Juf*i  W- 
1000  Hz  adjuster! 
rsnge  wa  30  turn  pot.  wofiageregu 
(etion,  567  iC    useiui  tot  loucri- 
tone  burs!  oeiection   F5K   etc 
Can  also  be  used  as  a  stable  tone 
encoder  Runs  on  5  to  12  votti 
Complets  kit  TD-1         il  tl 


Siren  Kit 
Produces  upward  and  downward 
wail  tbaracl eristic  ul  o  poUco 
Eitren,  £  W  peak  audio  uulfiul,  runs 
on  3-  IS  volis,   uaes  3-4&  uhm 

cSmpleiekil.SM-3  S8J5 


60  Hx  Tone  Baw 

Muni  ,m  ^  i*g  VOC   ilJ*  CUiWll  &•>*..:•   I 

->nfh  icizuricif  TB-I  «a  !■>  ^U 

T17  Any  tt.H 


30  Watt  2  mtr  PWR  AMP 

Simp*B  0*m  C  power  airy  |eaig>&>  fl  t-fne$  pOPBJ  flffin   "  W 
m  lor  B  out,  7  W  in  Eor  t5  oul,  *  W  ^  |0t  30  out  Ma*  output 
ol  35  W  tncredibla  value,  compteta  with  all  parta.  tesa  case 


RF  ie*i  Kd  T-H  re$ay  kit 


Power  Supply  Kit 

Cofnpiota  tnp^e  regulated  power 
eupfay  provides  variable  fi  to  IB  von% 
Ml  ?00  ma  and  -5  at  1  Amp  E*eel*»ffl 
load  f emulation .  good  ffMJrmg  and 
•man  sua  Less  transformer!, 
ntqnjifes  6  3V  (a  *  A  cno  a>  -^  qc 

?*  VCT  cw^eia  kit,  ps.3lt*0*  3 


j>  <r  ?' 


*  *>m 


j* 


A  heavy  duty  and  accurate  scope  for  service 
as  well  as  production  use  Features  rnclude 
•  wide  frequency  bandwrdlh  *  optimal  sen- 
sitiviiy  »  extremely  brigttt  display  *  delayed 
triggering  sweep  *  hold  ofl  •  ALT  trigger  • 
single  sweep  *  TV  sync  •  5X  magnification 
■  XY  orXYZ  operation  »  HF/LF  noise 
reduction 

3500  Dual  Trace  Oscilloscope 


$4999S 


mc ludei  2  high 
quality  probas 


ALL  OSCILLOSCOPES  INCLUDE  2  PROBES 


NEW 


15  MHz  DUAL  TRACE  PORTABLE  OSCILLOSCOPE 

Ideal  for  field  bench  applications,  t 
scope  can  display  op  to  15  MHz 
interna!  battery  pack  allows  up  to  ? 
hours  operation  on  a  single  cnarge 
Features  include  *  built-in  batiery 
charger  ■  5X  horizontal  magnification 
■  high  brightness  CRT  •  tront  panel 
trace  rotator  •  internal  rechargeable 
i  baitery  pack 

;¥  12500  Portable  Oscilloscope 


44995 


includta  2  high 
quality  probes 


MINI-100  FREQUENCY  COUNTER 

Feoturi'h  nnM  ■ .. k 1 1^« r ■  ■  1 1 c n3s  or  counters  coslmg  iwice<  as  munri  • 
compact  •  high  laneiuVrly  •  low  current  df air  *  vprv  accurate 
JeSrJmg,  zero  blanking  •  Neld  or  shop  uw  *  l  MH*  la  500  Mm.- 
range  *  d»Dd#  protecl^rj  »  7  ciiopI  □ 


s99 


BATtERT  CHARGER  NICAO  BATTEHIES 

AND  AC  ADAPTER  INCLUDED 


CT-70  7  DIGIT  525  MHz 
COUNTER 

lAh  0H4I i (y  a)  ■  braaMhrcHigh  price  Feature*  » 
3  frequency  ran g*s  oflch  with  pre  amp  *  dual 
leleclabiB  gate  limas  •  gnu-  activity  inqmatur  ■ 
50mV  @  T5CK  MH?  typical  aenaitmty  •  widetna- 

ituency  rangt?  ■  I  ppmacmira 


CT  90  9  DIGIT  600  MHz 
COUNTER 

Th#  rnoai  vafsatrie  tor  kjss  man  1300  Features  3 
Strict  table  gate  tim^s  •  9  droits  •  gbra  mdicacor 

•  display  Hold  »  25m  V  @  ISUMHi  lypical  ; 
itnvity  •  to  MHz  timeba&o  for  WWV  calibration 

*  l  pprn  nccuracy 


wired  Includes 
AC  aduplei 


$11995 

CT-70  kit. 

BP-4  nicad  pack. 

CT-50  8  DIGIT  600  MHz 

COUNTER      .      ^*AC 
s  16995 


wired  includtc 
AC  adapt  &r 


$14995 

CT-90  kit 

OV-l  0  T  PPM  oven  limebflse 
BP-4  ixcad  patk   . 

CT-l  25  9  DIGIT  1.2  GHz 
COUNTER 


$129.95 

59.95 

fl.95 


CT-50  kit 

HA-1  reccivaf  tdtplwr  *»! 


113S.» 

UK 


s16995 


wlr»d  irtttudc* 
AC*dapi*f 


-tnicad 


DM-700  DIGITAL  MULTIMETER 

Proressiunjn  quality  at  a  nobbyisi  pnee  Fea- 
tures include  26  tf iif«M»ni  ranges  and  5  tunc 
lions  •  3  .  droit,      kneft  LED  otsptey  •  auio- 

matic  decimal  placement  *  automaiic  pol^rttf 

$4   4  Q05     wlrad  Includes 

DM'?00  kn  ,  . 
MP-i  prnbeeei . 


AC  adapter 


PR-2  COUNTER  PRUMP 

The  PR-2  rs  ideal  for  measuring  weak  aignats 

rrfim  10  to  i.OOO  MHz  •  flat  25 Bbgain  ■  BNC 
Cur  •  great  for  ahiFrwg  Rf  ■  Idaal 

racotvar/TV  preamp 

S  Jm\.  ^IQS     wiradlncludti 
^^^  AC  ada  p  lor 


PR-?  kit 


PS  2  AUDIO  MULTIPUER 


Th*  PS-2  is  handy  tor  ntgn  resoiuhon  audio 
resolution  fnaasuremenis.  multiplies  Up  in  fre- 
quency •  great  tor  PL  tone  measurements  # 
mufupies  hy  10  or  100  •  0  01  Hi  resceulion  & 
DinH-tr  sigrial  p? eamp^conothoneT 


PS- 1 0B1  GHzPRESCALER 

EjlendS  the  range  *r!  yOul  p*v*mfit  C0unl«r  Id 
i  GHf  •  2  stage  pf^mp  •  drvid*  by  \O0Our- 
cuiUy  •  super  sensitive  i50  mV  typical)  •  B.NC 
'  t  GHz  m    *  MHU  Out  •  drives  any 


$4995 


PS  T0-B  Presenter 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna — BNC  plug  .  -  S  B.95 
High  Impedance  probe,  light  loading  , , .  16.95 
Low  pass  probe,  audio  use  lilMiiv*Vt  16.95 
Direct  probe,  general  purpose  use  . .  T . .  13.95 
Tilt  ball,  for  CT-70,  90,  125 3.95 


VfSA 


mv»Cm 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS:  •  salisficUon  guaranteed  •  t»imine  for  10  rJiyt:  if  noi  plejied  ruiLim  in 
ariqinal  lorm  for  refund  *  atftf  S: .  for  shipping  and  insurance  to  a  inajumum  of 
S'D.Qfl  •  Dwersftis  add  J5s-»  for  turf  ace  mail  *  COD  and  52. 50  (COO  il  USA  Bitty) 
a  or  den  under  115  Dt3  add  If  50  a  MY  residents  add  7"  allies  lax  •  90  dav  parts 
warranty  on  all  kits  •  1  year  parts  &  labor  warranty  on  aft  wired  urn  is 


I  =  =   =  --.i-.-.-.  |  RAMSEY  ELECTRONICS.  INC. 


Penfieid*  HX  14626 


EW  PR 
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UCTS 


ARCSOFT  PUBLISHES 

SATELLITE  HANDBOOK 

The  1986  Space  Satellite  Handbook 
tram  ARC  soft  Publishers  details  5.612 
payioads,  p  tat  forms,  rockets,  and  pieces 
of  deons  In  ortrtl  around  trie  Earth,  moon, 

and  sun. 

Data  from  NASA.  NORAD.  and  me 
Smithsonian  Observatory  are  included  in 
tciis  paperback  book  Objects  are  listed 
with  their  International  number,  popular 
name,  launch  date,  and  country  ot  origin. 
Orbit aJ  parameters  including  period,  incli- 
nation, apogee,  perigee,  and  NASA  radio 
frequency  are  shown  for  each  entry 

Com p fete  details  about  the  Handbook 
are  avaiiame  from  ARCsoft  Publishers,  PO 
Box  132AM.  Woodsboro  MD  21 798. 

SANTEC  ST-20T 

Encomm.  Inc.,  has  announced  a  new  ad- 
dition to  the  Santec  line  Ot  hand-held  ra- 
dios- The  ST-20T  covers  145-150.995  MHz 
with  an  output  power  ot  5  Watts.  Two 
seven-digit  autodial  memories  allow  auto- 


JTte  Santec  ST-20L  available  from  En- 
comm.  Inc. 


matic  dialing  through  a  repeater's  auto- 
patch  A  16-key  keyboard  provides  access 
to  32  functions. 

For  complete  Information  about  the  ST- 
20T,  contact  Ertcomm,  Inc.,  1506  Capital 
Avenue,  Piano  TX  75Q74. 

ONE-TUBE  RADIO  KIT 

A  new  one-tube  radio  kit  is  available 
from  Antique  Electronic  Supply,  The  kit 
comes  complete  with  alt  of  the  parts  nec- 
essary to  make  a  working  radio,  including 
a  tube  and  a  mounting  board  Batteries 
and  headphones  are  optional.  The  kit  pro- 
vides the  radio  experimenter  or  antique-ra- 
dio buff  the  opportunity  to  learn  early 
electronic  construction  techniques. 

A  20-page  catalog  of  tubes,  parts,  and 
books  (including  information  about  the 
kit),  is  available  from  Antique  Electronic 
Supply.  636  West  Ftr$t  Street.  Tempe  AZ 
85281;  m2r894-95Q3 

TEC-200  IMAGE  FILM 

TEMOO™  image  film,  produced  in  West 
Germany  and  sold  in  the  US  by  the  Mead- 
owl  ake  Corporation,  is  part  of  a  new  sys- 
tem tor  creating  printed  circuit  etching 
patterns.  TEC-20Q  film  is  placed  in  a  stan- 
dard photocopy  machine.  A  PCB  pattern 
from  a  magazine  or  book  is  transferred  to 
the  TEC-200.  and  then  the  pattern  is  trans 
f erred  to  a  copper  board  by  using  a  hot 
iron.  After  the  film  Is  removed,  the  board 
may  be  etched  with  any  common  etching 
agent.  The  resist  is  then  removed  with  a 
standard  solvent. 

For  detailed  Information  about  TEC-200 
Image  film,  contact  Meadawtake  Corpora- 
Uon,  2S  Bianchard  Drive,  Northport  NY 
1 1768;  (515^757-3335. 

MFJ  VIDEO  TITLER 

MFJ  Enterprises  has  announced  their 
Video  Effects  Titler  {VET),  a  computer- 
based  stand  alone  tiller  for  professional 
and  home- video  use 

The  VET  allows  the  superimposltion  of 
30  pages  of  color  titles  over  a  camera  Inv 
age,  or  titles  may  be  added  over  existing 
video  footage  during  editing.  Each  page 
holds  eight  lines  of  sixteen  upper-  end 
lowercase  tetters.  Each  character  may  be 
one  of  15  colors.  Title  pages  are  retained 
In  memofv  when  the  VET  is  turned  oft  or 
unplugged. 


A  one- tube  receiver  hum  Antique  Electronic  Supply 


For  more  details,  contact  MFJ  Enter- 
prises. Inc..  921  Louisville  Road.  Starkvtiie 
MS  397S9;  (800^647  180a 

DAVL6  TECH 
CRIMPING  KIT 

Davie  Tech,  Inc.,  has  introduced  the 
CTK-8  crimping  kit.  The  kit  includes  a 
crimping  tool  and  an  assortment  of  insu- 
lated terminal  ions.  The  crimping  tool  will 
handle  insulated  or  uninsulated  terminals, 
wiH  cut  small  bolts  and  wires  up  to  10 
AWG,  and  will  strip  the  insulation  from 
wires  between  ID  and  21  AWG 

For  complete  information,  contact 
Davie  Tech,  Inc..  2*05  Santa  Place.  Fait 
Lawn  NJ  07410;  (201 +786- 1720. 

EVERETT/CHARLES 
SUPER  MODEM  1200 

The  Super  Modem  1200,  available  from 
Everett/Charles  Marketing,  Is  a  30OM200- 
baud  modem  designed  for  use  with  RS 
2320-compatible  computers  and  termi- 
nals. It  Is  functionally  equivalent  to  the 
Hayes  modem,  and  uses  both  Bell  103  and 
21 2A  standard  tones.  Other  features  in- 
clude autodial,  redlal,  touchtone™  or 
pulse  dialing,  and  full-  or  half-duplex  op- 
eration. 

For  complete  details^  contact  Everett/ 
Charles  Marketing  Services,  Inc.,  6101 
Cherry  Avenue.  Fontana  CA  9233S;  fflOG> 
443  1860 

DSE  SATELLITE 
RECEIVER  KIT 

The  Australis  I  satellite  receiver  kit  is 
now  available  from  Dick  Smith  Elect  ren- 
tes. The  kit  has  been  designed  to  make 
construction  and  alignment  as  simple  as 
possible— only  a  standard  multimeter  and 
a  Signal  source  are  required.  The  front  and 


rear  panels  are  silk-screened,  and  the  cir- 
cuit board  is  solder-masked  fiberglass 
with  a  screened  component  overlay, 

For  more  information  about  the  Aus- 
tralis I.  contact  Dick  Smith  Electronics. 
PO  Box  9021,  Redwood  City  CA  94063. 

CES  BEAMCALC 
SOFTWARE  TOOLBOX 

Communications  Electronics  Special* 
ists,  Inc.,  has  announced  the  CES 
SearnCalc  Software  Toolbox  for  the  Con> 
modore  64  and  Apple  II  computers.  The 
software  calculates  beam  headings  from 
the  operator's  locaton  to  any  location  m 
the  world.  Also  displayed  are  ihe  latitude 
and  longitude  of  the  selected  location,  the 
distance  in  statute  and  nautical  miles,  the 
time  difference  from  UTC,  the  DX  zone 
number,  postal  rates,  The  number  of  IRCs 
required  for  a  postal  reply,  and  QSL  bu- 
reau information. 

Other  programs  In  the  Toolbox  handle 
line-of-sight  calculations,  satellite  track 
ing,  moon  tracking,  and  solar-phenomena 
predictions, 

For  more  Information,  call  or  write  CESf 
lncri  803C  South  Orlando  Avenue.  Winter 
Park  FL  32789;  (800}-327-9956, 

CTCSS  ENCODER  ADDS 

DIP-SWITCH  PROGRAMMING 

Selectone  Corporation  has  redesigned 
their  model  ST  130  01  git  one  CTCSS  en- 
coder to  Include  a  six-position  DIP  switch 
for  tone  programming.  The  new  model  pro- 
vides 37  CTCSS  frequencies  between  S7 
Hz  and  250,3  Hz.  The  unit  operates  on  5.S 
V  dc  and  draws  less  than  2  mA.  The  output 
level  is  adjustable  to  a  maximum  of  1  V 
rms.  The  ST-130  is  compatible  with  all 
Standard  CTCSS  systems,  including  Pri- 
vate Line7**  and  Channel  Guard™, 
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The  Aus  traits  i  satellite  receiver  from  DSE 


Crowley  Manufacturing's  Defta-Zutu  HI 


case. 


For  more  informal  I  on.  please  com  act 
Sale done  Corporation.  283Q1  industrial 
Blvd.,  Suite  L  Hayward  CA  §4545. 


DELTA  ZULU 
IC-2AT  CASE 

Crowley  Manufacturing  has  introduced 
the  Delta-Zulu  soft- vinyl  case  designed  to 
fit  I  he  IC-2AT/3AT/4AT  series  of  hand  held 
radios.  A  clear  plastic  window  gives  ac- 
cess to  the  keypad,  and  a  zippered  battery 
door  allows  the  user  to  charge  the  battery 
pack  without  removing  the  case-  There  are 
openings  on  the  top  and  bach  of  the  case 
for  controls  and  plugs,  The  Delta-2utu 
case  is  available  in  either  black  or  bur- 
gundy and  can  be  used  with  or  without  a 
belt  clip, 

For  more  mfOfmation.  contact  Crowley 
Manufacturing  Company,  95  Federal 
Street.  Lynn  MA  01906. 

MICROWAVE  MODULES 
2M  Ga AsFET  MULTIMODE 

Microwave  Modules  of  Liverpool.  En- 
gland,  has  announced  the  MMT144/2BR 
solid-state  mum  mode  transverter.  The 
MMT144/28A  can  be  used  with  any  28-30- 
MHj  transceiver  having  a  low-level 
(25-300-mW)  power  output. 

The  receive  section  includes  a  noise- 
matched  NEC  GaAsFET  preamplifier  and 
a  high-level  double-balanced  mixer,  pro- 
viding excellent  strong-signai-handling 


Microwave  Modules'  MMTt44/288  2m  tfsnsverier 


characteristics  and  immunity  to  cross 
modulation. 

The  transmit  converter  provides  an  out- 
put of  25  Watts  and  incorporates  an  ale 
circuit  to  ensure  a  clean  signal  A  visual 
Indication  of  relative  power  output  is  given 
by  an  LED  bar-graph  display. 


Dc  power  requirements  are  13.8  V  dc  at 
6  Amps,  The  aic  range  Is  20  d  B.  The  receiv- 
er's noise  figure  is  2  dB  or  better  with  a 
Ihird-order  intercept  point  of  19  dBm. 

For  more  information,  please  contact 
The  PX  Shack.  52  Stone  wyck  Drive.  Belie 
Mead  NJ  03502;  tmfrB74'ffll3 
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Marc  t.  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesvtffe  MD  21208 

Happy  New  Year,  one  and  all!  I  do  hope 
that  this  year  will  bring  each  and  every  one 
of  you  everything  that  your  hearts  desire! 
For  many  of  you.  that  wish  has  been  a  pro- 
gram to  put  your  personal  computer  onto 
RTTY,  and  I  hope  that  this  column  has 
helped  more  than  a  few  of  you  fulfill  that 
wish. 

Now  with  that  said  and  with  a  bit  of  a 
lump  In  my  throat,  let  me  quickly  apolo- 
gize to  those  of  you  whom  I  am  about  to 
upset.  By  means  of  an  allusion  last  month, 
I  hinted  that  a  particularly  delicious  com- 
puter would  be  the  subject  of  this  months 
software  review.  Unfortunately.  I  am  still 
waiting  for  at  least  one  response  to  an  in- 
quiry I  sent  out.  So,  rather  than  just  spin 
my  wheels,  let  me  tell  those  of  you  who 
have  managed  to  appropriate  or  acquire  a 
big  blue  box  (IBM  PC  or  compatible) 
what's  m  !he  RTTY  cards  for  you. 

A  couple  of  years  ago,  when  an  owner 
of  an  IBM -style  computer  wrote  me  for 
RTTY  information,  all  I  had  to  say  was 
"lough  luck, r  but  now,  with  the  prolifera- 
tion of  these  machines  In  the  hands  of 
hams,  all  this  has  changed. 

A  rather  typical  looking  station  is  an 
IBM  PC  with  128K  of  RAM,  serial  commu- 
nications card,  RS-232-to-TTL  drivers 
based  on  a  14&9-14S8  Chip  pair,  and  all  this 
feeding  a  Flesh er  TU-170  interfaced  to  the 
ham  rig. 

Software  In  use  at  this  station  is  a  pro- 
gram advertised  by  Bob  Johnson  AA4L, 
11305  Rums  Hillh  Raleigh  NG  27614,  which 
Is  apparently  available  tor  a  formatted 
disk  and  a  few  dollars.  It  is  rumored  to  be 
available  as  well  on  several  bulletin 
boards,  usually  called  'TTY22lm 

The  program  provides  60-.  75-,  and  100- 
wpm  Murray  (Baudot)  transmission,  sev- 
eral disk  messages,  and  can  key  the  trans- 
mitter via  ftS-232  signals  anrj  the  14&9- 


1488  pair.  The  display  is  not  split-screen; 
receive  and  transmit  data  are  interspaced. 
However,  there  is  a  buffer  to  type  ahead 
for  transmit  white  receiving. 

One  of  the  hams  using  this  program 
tells  me  that  he  has  added  a  storage  slot 
for  the  callsign  of  the  current  station 
being  worked,  function  keys  to  switch 
speeds,  disk  recording  of  callsigns  after  a 
QSO  with  duplicate  checking,  disk  mes- 
sage interrupt,  and  "several  other  things/' 
In  addition,  he  eliminated  some  of  the 
"cumbersome"  features,  like  a  start-up 
logo,  speed  select  menu,  and  such.  Jusi 
shows  you  what  can  be  done  with  some  of 
ihe  user-supplied  software  traded  and 
modified  on  "the  boards/' 

Another  of  you  terls  me  that  his  IBM  PC 
interfaces  to  his  rig  through  a  CP-1  and 
uses  the  Hamcom  program,  version  3A, 
from  Emile  F  Alline,  Jr  NE55,  of  Metame 
LA.  1  am  told  that  this  program 
encompasses  Murray.  ASCII,  and  CW.  as 
well  as  code  practice  Saving  data  to  disk, 
priming  out  to  the  printer,  and  storage  Of 
"canned"  messages  are  also  supported. 
Sounds  like  another  interesting  program, 
although  I  have  no  idea  as  to  the  cost 

Another  program  in  use  is  by  Glenn  Wei* 
man  KF4NB.  3301  Pastern  Ct,  Lexington 
KY  40513.  and  Is  distributed  as  -free- 
ware .."  In  the  literature,  which  I  have  seen 
an  abstract  of,  the  author  says  to  share 
the  program  with  others  who  are  inter- 
ested in  RTTY.  but  not  to  sell  or  barter  the 
program.  When  the  program  is  passed 
along,  only  the  unmodified  version,  along 
with  the  guidelines,  should  be  Included.  A 
self -addressed  stamped  envelope  to  the 
author  will  get  you  the  latest  update,  and 
any  and  all  contributions  will  be  accepted. 

The  program  requires  an  IBM  PC  or 
compatible,  with  at  least  one  drive  and 
128K  of  RAM,  an  asynchronous  communi- 
cations adapter,  and  DOS  version  1.1  or 
better.  It  would  appear  that  the  program 
will  function  on  a  PCjr  with  some  limita- 
tions. 


Display  Is  In  either  monochrome  or 
color  with  80*25  and  40x25  character 
modes  available,  The  split-screen  has  re- 
ceive data  on  top,  and  transmit  on  bottom 
and  run- time  information  (including  cur- 
rent date  and  time  and  elapsed  lime  since 
the  last  ID)  is  in  the  center  of  the  screen. 
Meanwhile,  the  bottom  of  the  screen  con- 
tains error  codes,  information  messages, 
and  function-key  information. 

II  even  maintains  the  old  CR-CR-LF- 
LTRS  en  do  Mine  sequence  required  by 
manual  teleprinters! 

Baud  rates  equivalent  to  Murray  60,  67, 
75,  and  100  words  per  minute  are  sup- 
ported,  as  well  as  ASCII  baud  rates  of  100, 
110.  300,  1200,  and  morel  There's  even  a 
4K  buffer  for  you  to  fill  from  the  keyboard 
while  receiving. 

All  this  In  a  program  that  apparently  Is 
available  for  the  asking,  for  which  the  au- 
thor only  asks  you  to  send  him  what  you 
think  it's  worth.  Sounds  good! 

Now,  as  to  the  hardware  itself,  a  few  of 
you  have  found  it  less  than  perfect  for  am- 
ateur use  One  of  you  tells  me  thai  rf  in  the 
shack  gets  the  PC  excited.  Thai  was  cured 
by  grounding  Ihe  keyboard,  monitor,  and 
CPU  cabinet  to  a  six-foot  ground  rod 
driven  into  the  basement  floor  Another  of 
you  must  be  having  similar  problems,  in 
that  there  is  so  much  rf  in  the  shack,  that 


RTTY  output  must  be  limited  to  ten  Watts 
or  so,  or  else. . . 

My  thanks  this  month  to  Bo  Barry 
W4GMV  of  Las  Cruoes  NM,  Elliot  Hamil- 
ton WA9JIQ  of  Arlington  Heights  IL.  An- 
son R  Hyde.  M.D.  K4EK  of  Virginia  Beach 
VAr  and  our  old  friend  from  the  6fixx  camp, 
Clay  Abrams  K6AEP  of  San  Jose  CA,  for 
their  many  contributions  regarding  their 
experiences  with  the  PC- 
Other  machines  have  not  been  so  lucky, 
however,  and  I  still  am  at  a  loss  for  our 
friends  running  the  Osborne  l.  is  anyone 
out  there  running  an  Osborne  1  on  RTTY? 
This  column  has  several  devoted— but 
frustrated  — readers  who  would  love  to  put 
their  attaches  on  RTTY  but  lack  the  soft- 
ware. Any  knowledgeable  folks  out  I  here? 
Let  me  know.  Thanks. 

Ditto  on  the  TlmexSSInclalr.  It  seems 
that  a  lot  of  folks  picked  one  of  these  little 
computers  up  for  a  song  or  got  one  as  a 
premium  with  this  or  thai  electronic  <or 
nonelectronic)  purchase  and  now  look 
wistfully  at  the  keyboard  and  display  and 
wonder.  Well,  so  do  I.  1  have  received 
Questions,  but  few  answers.  II  anyone  is 
running  one  of  these  wonders  on  RTTY, 
drop  me  a  line,  OK? 

Okay,  folks,  listen  up — now  I've  goi  a 
problem,  A  few  months  ago,  I  mentioned 
that  Bill  Davidson  KW4J  is  using  a  partic- 


le RTTY  comer  of  C.  A.  Waterhouse  W4tNMs  shack 
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ular  RTTY  program  on  his  T 1-99/4 A,  I  need 
to  contact  you,  Bill,  and  can't  find  your  ad- 
dress anywhere.  So.  It  Bit!  is  reading  this 
month's  column,  or  someone  is  reading  It 
who  knows  Bill  and  can  got  this  to  his  at* 
lent  Ion,  I  would  appreciate  a  little  note  in 
the  mall  or  via  CompuServe.  Thanks, 

Received  a  note  from  Robert  Holland, 
M,D..  Ph.D.  K7PCJ  who  Is  having  some 
trouble  finding  the  XR-2206  function  gen 
erator  used  in  the  simple  AFSK  generator 
detailed  here  a  few  months  bach  Wen. 
when  I  wrote  that  column  the  chip  was 
hanging  prominently  on  1  he  wall  at  my  lo- 
cal Radio  Shack.  Unfortunately,  it  has 
been  dropped  from  Their  latest  catalog,  it 
is  still  quite  available,  however,  from  a  va- 
riety of  sources  James  Electronics  In- 
cludes it  in  their  blister-packed  wan  dis- 
play available  from  a  number  of  local  out- 
lets, as  does  Digi-Key  and  a  number  of 
other  parts  suppliers  Look  around  at 
some  of  your  focal  electronics  stores  and 
you  may  be  surprised 

Ron  Wcfc&ry ,  one  of  our  readers  from  £)- 
lenboro  NC,  writes  a  few,  as  he  puts  it. 
"basic  questions  "  He  has  acquired  an  old 
Allied  R-100  general-coverage  receiver  and 
wonders  if  he  can  use  K  on  RTTY.  Ah,  Al- 
lied Radio — (hat  sure  brings  back  memo- 
ries. Bach  in  my  Novice  days  we  used  to 
pick  our  parts  from  thick  newsprint  cat  a 
logs  produced  by  Allied,  Lafayette,  and 
several  others.  Now,  but  a  memory.  Oh 


well,  back  to  the  question.  Ron  says  that 
the  receiver  has  a  beat- frequency  oscilla- 
tor (bfo)  and  implies  that  I!  receives  side- 
band as  well.  But  he  keeps  seeing  where 
the  ads  push  digital  dials  and  such  for  mu 
chobuckoias. 

Ron,  If  the  receiver  receives  sideband  it 
should  worto  fine  on  RTTY.  Receiving  the 
two  modes  requires  much  the  same  tech- 
nique, and  drift  that  would  render  a  RTTY 

signal  unreceivable  would  render  a  side- 
band signal  unintelligible  Whet  you  will 
need  is  any  of  the  "interface"  boxes  that 
we  used  f  o  call  terminal  units,  or  TUs,  also 
known  as  demodulators.  This  bo*  takes 
me  audio,  tapped  from  the  earphone  jack 
or  speaker,  and  converts  it  into  the  on-off 
or  plus-minus  voltages  of  a  TTY  loop  or 
RS-232  computer  interface. 

You  said  that  you  have  a  C0C0  iTRS-80 
Color  Computed  and  that  will  be  a  Fine 
computer  to  get  onto  RTTY  with.  We  wit! 
be  covering  some  of  the  available  soft- 
ware  in  the  very  near  future  right  here,  so 
slay  tuned. 

On  the  air  with  AMTOR,  Larry  Hawes 
KA4QZQ  of  Venice  FL  is  looking  for  the 
best  filtering  between  the  receiver  and  his 
AMTOR  unit,  Well,  Larry,  I  guess  the  key 
word  is  "active/'  Those  Utile  op  amps  and 
chips  have  pretty  much  replaced  the 
boards  of  donuts  that  we  used  to  have  In 
the  days  of  SS-mH  toroidal  coHs.  I  have 
seen  a  number  of  active-filtering  schemes. 


and  I  don't  have  any  current  Information 
as  to  which  is  the  "best/  and  why.  Will  try 
to  print  what  I  can.  though,  as  your  co- 
horts let  me  know  what  they  are  using. 
(Hint,  hint.) 

Gelling  kids  into  amateur  radio  has  al- 
ways seemed  like  a  good  thing  to  do.  and 
David  Peterson  In  Osseo,  Wisconsin,  is 
doing  just  that  by  incorporating  amateur 
radio  into  his  high-school  communica- 
tions class  at  Osseo-Fairchiid  High 
School  t  do  wish  you  the  best  of  tuck,  and 
hope  that  the  materia*  t  sent  you  at  your 
request  will  be  a  help 

While  it  isn't  exactly  RTTY,  I  have  never 
been  bound  by  that  before,  so  let  me  tack- 
le a  question  sent  In  by  Guy  Roussei.  MO., 
of  Lincoln.  Maine,  Guy  is  interested  in  the 
WEFAX  program,  a  program  designed  to 
decode  weather  and  other  facsimile  trans- 
missions and  display  them  on  the  screen 
of  a  C0C0  Specifically,  he  would  like  to 
find  a  version  of  the  program  for  the  Com- 
modore 64  computer  Well,  sorry.  Guy.  but 
when  f  put  that  question  to  Marty  Good- 
man, M.O.,  one  of  the  sources  of  the  pro- 
gram, he  told  me  that  the  program  just 
cannot  be  adapted  to  the  G-6*.  Problems 
include  the  less  powerful  CPU  in  the  C-W, 
as  well  as  other  restrictions  in  hardware. 
With  hardware  prices  falling,  why  not  bite 
the  bullet  and  switch  over?  I  think  you  will 
be  surprised  at  the  power  of  the  6B09  CPU. 
which  can  even  run  a  sophisticated  sys- 


tem like  the  UNIX-like  OS9  and  still  be 
friendly  enough  to  play  games. 

Well,  I  asked  about  a  "shack  of  the 
month1'  photo,  and  here  is  the  first  one. 
This  is  the  RTTY  corner  of  C.  A.  Water 
house  W4INM.  He  has  a  number  of  Tele- 
type* Model  32  and  33  machines  and 
agrees  with  me  that  there  is  no  such  thing 
as  a  'standard"  call  control  unit.  It  looks 
like  quite  a  setup:  one  only  wonders  what 
the  XYL  says  when  all  the  machines  are 
chattering  away!  Thanks  for  the  photo, 
and  I  took  forward  to  receiving  others. 

As  always.  I  enjoy  all  your  comments 
and  questions,  which  have  been  coming  in 
both  via  mail  and  CompuServe  I'm  trying 
to  keep  up  with  the  responses,  and  I  think 
the  stack  on  my  desk  is  smaller  than  ever. 
Of  course,  electronic  mail  is  normally  an- 
swered on  the  same  day,  so  send  it  to 
7503i6y250l  on  CompuServe,  and  I'll  see 
what  I  can  do.  Yes,  the  reprint  list  is  Still 
available  for  a  sen  addressed,  stamped 
envelope,  ft  grows  every  now  and  then,  so 
if  you  think  you  might  be  missing  some- 
thing, I  wont  be  upset  if  you  ask  for  an 
other.  Just  drop  me  a  line,  with  an  SASE 
to  the  above  address. 

More  next  month  on  a  variety  of  topics. 
With  me  spectrum  ranging  from  grease- 
bangers  to  computers  to  WEFAX.  I  guess 
you  never  know  what  might  turn  up  In 
"RTTY  Loop/" 


BOVE  AND  BEYOND 


Peter  H,  Putrnan  KT2B 
84  Bumham  Road 
Morris  Plains  NJ  07950 

Before  I  go  on  with  this  month's  col- 
umn, let  me  say  that  while  I  do  consider 
myself  a  bit  more  proficient  on  VHF/UHF 
than  the  average  ham.  being  an  "expert" 
of  sorts  doesn't  protect  one  from  Our  dear 
friend  Mr,  Murphy  when  he  decides  to  play 
havoc  with  a  station  Let's  now  consider  a 
case  In  point:  The  use  (and  misuse)  of 
mast -mounted  preamplifiers. 

Why  use  a  mast-mounted  preamp  at  all? 
(Why,  indeed,  I've  been  asking  myself,  as 
you4 1 1  soon  see!)  There  are  a  few  reasons, 
but  the  primary  reason  Is  to  provide  suffi- 
cient preamp! if Icat ton  of  weak  signals  to 
overcome  I ransmlssi on-line  fosses. 

Let's  assume  you  are  trying  to  work 
weak  signals  on  432  MHz.  Assume  tor  the 
moment  that  your  receiver  front  end  has  a 
noise  figure  of  3  dB  Assume  also  that  you 
are  using  a  run  of  0214  Bel  den  coax  and 
have  feedline  losses  or  3  dB  If  you  want 
to  hear  a  signal  in  the  noise  or  at  the 
threshold  of  your  receiver  noise,  you've 
got  to  make  up  at  least  9  dB  of  gam  some- 
place! This  would  overcome  the  3  dB  loss 
of  your  feed hne  and  also  the  additional 
noise  generated  by  such  a  preamp.  leav- 
ing you  with  about  3-5  dB  or  additional 
signal  to  work  with,  placing  (hat  same  sig- 
nal at  about  S'?  copy  Still  not  a  great  sig- 
nal, however 

The  problem  is  that  you  cant  use  the 
preamp  at  the  receiver  input,  for  you've  al- 
ready added  3  dS  of  loss  In  your  feedline 
to  the  already  weak  signal,  pulling  it  6  dB 
befow  {he  threshold  at  which  you  can  de- 
tect it  (3  dB  betow  the  noise  figure,  which 
■s  atso3dB}' 

The  answer  is  to  pot  I  he  preamp  at  the 
antenna,  or  tower  head  Only  here  can  the 
full  benefits  of  a  preamp  be  realized  in 
such  a  situation,  tor  the  signal  is  already 


3  d8  stronger  when  it  arrives  jus!  by  over- 
coming feedline  loss.  Assume  you  feel 
that  a  signal  must  be  at  leas  I  S1  for  you  lo 
be  able  to  copy  it  clearly.  Then  your 
preamp  must  be  able  to  supply  at  least  12 
dB  of  gain:  3  dB  to  overcome  your  receiv- 
er's noise  figure,  3  dB  to  overcome  the 
feedline  loss,  and  6  dB  to  raise  the  signal 
from  noise  threshold  to  about  S1  copy. 

This  presupposes  that  your  preamp 
generates  no  noise  —  which  Is  not  the 
case.  It,  too,  will  generate  a  certain 
amount  of  noise,  and  this  noise  will  have 
to  be  added  to  the  overall  calculations. 
Now  let's  get  a  bit  more  up-to-date  and  re- 
vise those  figures  to  take  Into  account  the 
latest  developments  in  receiver  front  end 
design,  transmission  fines .  and  preampli- 
fiers. 

Now  your  433- MHz  receiver  has  a  noise 
figure  of  2  dB,  using  the  latest  in  micro- 
wave bipolar  transistors.  And  you've  spent 
a  few  bucks  on  a  GaAsFET  preamp  with  a 
claimed  noise  figure  of  1  dB.  You've  ai- 


I 


ready  made  up  3  dB  of  deference  right 
there  over  the  previous  setup.  And  you 
also  decide  to  change  to  Belden  99 1 3 
coaxial  cabte.  which  gives  you  only  15  d8 
of  loss 

Now  you  have  to  overcome  a  total  of  4,5 
dB  Instead  of  B-8  dB  using  the  previous 
setup  (and  that  assumes  the  previous 
setup  used  a  preamp  with  noise  figure  of 
2  dB).  if  your  preamp  has  a  claimed  gain 
figure  Of  T5  dB,  that  means  that  the  net 
gain  at  I  he  roc  elver  front -end  stage  (after 
overcoming  front-end  notes)  is  10,5  dB, 
which  Is  almost  a  two-S-unlt  increase1 
Now  the  signal  that  was  In  the  noise  is 
clearly  readable.  Quite  a  difference  from 
before  1 

Of  course,  you  can  make  additional  in> 
provements  by  going  to  lower-loss  trans- 
mission  lines  and  bigger  antenna  arrays. 
The  problem  Is  that  there  will  always  be 
4/iofnar  signal  "fust  in  the  noise1'  to  con- 
found and  frustrate  you.  Ah,  the  problems 
of  the  UHF  afficionado 

To  get  back  to  the  story.  I  decided  that  a 
mast-mourned  preamp  was  Just  the  ticket. 
Murphy  was  standing  behind  me  at  the 
ticket  window,  looking  over  my  shoulder. 

Was  I  in  for  it? 

By  way  of  setting  the  scene,  I  usee  Ken- 
wood T&430S  at  2S  MHr  as  my  l-f  for  a 


Pholo  A  The  ARR  sequencer  The  two  RCA  rac*s  bring  in  thePTf  line  and  key  me  bras 
for  the  amplifier  Additional  c/osu/es  are  avaiiabte  through  the  terminer  strip 


432  MHz  microwave  module  The  noise 
figure  of  said  module  is  about  1.7  dB.  I 
also  use  an  array  of  four  F9FT  21 -element 
yagis  on  an  H- frame  to  yield  about  20  dB 
or  so  over  an  isotropic  dipole. 

The  transverter  and  antennas  are  con- 
nected by  about  70  feet  of  Prodelin  1/2" 
Spiroline  cable,  whrch  has  about  1.5  dB  of 
loss  per  100'  run.  My  loss  then  calculates 
to  about  1  dB.  meaning  thai  I  would  have 
10  overcome  about  2,7  dB  of  noise  and 
loss  to  compensate.  It  I  wanted  to  bring  a 
signal  that  was  J'in  the  noise"  up  to  about 
Si,  I  would  need  a  total  of  9  dB  of  gain. 

Another  6  dB  would  raise  It  to  S2.  so  the 
total  gain  of  the  preamp  would  have  to  be 
about  16  dB  (assuming  -  1  dB  for  the 
noise  generated  by  the  preamplifier).  The 
Advanced  Receiver  Research  432  VDG 
seemed  like  just  the  thing,  as  it  claimed  16 
dB  of  gain  wUh  a  ,5  dB  noise  figure. 

Initially,  I  tried  two  Dow -Key  relays  to 
put  the  preamp  In  the  line  on  receive  and 
take  it  out  on  transmit.  The  relays  ware 
SPOT  types,  and  a  footswitch  In  the  shark 
operated  them  along  with  the  transverter 
standby  switch  and  amplifier  bias  control. 
When  26  volts  was  sent  up  the  tower,  the 
relays  energized  and  the  preamp  was  by- 
passed. This  worked  fine  for  about  one 
day  before  Murphy  got  10  it.  Apparently,  a 
spike  got  into  the  GaAsFET  and  blew  it  to 
pieces,  for  I  hadn't  sufficiently  protected 
against  spikes  by  using  bypass  capacitors 
and  diodes  across  the  relay  coils.  SCORE: 
Murphy  1,  KT2B  0. 

No  problem,  I  connected  a  1N40O4  rec- 
tifier and  bypass  capacitor  across  each  re- 
lay contact  and.  after  repairing  the  blown 
device,  reinstalled  the  preamp  on  the 
tower.  So  far.  so  good.  This  particular 
I  ash  up  lasted  almost  a  week  before  Mur- 
phy discovered  the  rf- sensed  keying  line  in 
my  MMT  432/265  transverter  While 
demonstrating  the  station  to  a  friend,  the 
microphone  gain  was  inadvertently  set 
too  hign.  and  theT&430  keyed,  driving  the 
transverter  sufficiently  so  that  the  Mirage 
DlDlON  amplifier  I  was  using  fired  a  bolt 
of  about  50  Watts  up  the  ieediine  to  (he 
mput  of  the  preamp,  Kaboom!  SCORE: 
Murphy  Z  KT2B  a. 

Long  hours  of  research  and  thought 
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You  read  about  it  first 
in  the  New  Products 
section  of  ham  radio: 

"Many  methods  have  been  offered  for 
learning  Morse  Code,  some  good  and 
some  not  so  good.  This  is  a  good  one. 

Have  you  plateaued  at  10-13  WPM? 
MASTER  the  code  in  40%  less  time. 

The  method  based  on  the  scientific 
principles  of  Skill  Acquisition  and 
Perceptual  Learning 

Adopted  by  the  U.S.  MILITARY 
!  os  the  new  training   standard 

Four  cassettes  teach  the  entire  alphabet   in 
I  25  trials    or   20   WPM  I 

Includes   numbers,    punctuation,   special 
characters,   and  an    gJJ  new    intro  tape. 
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■ 
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setfsj   @  $19.95  each 
IL  res.  add  $1  sales  tax  (5%) 
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3     < 


■ 
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Address 
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Zip 


Mail  to:  TSG;  PO  Box  3897:  Carbondale    IL  62902 
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New  for 

KENWOOD  TH-21A.  31A,  41 A 
a  Fastcharger  by 

Charge-Rite 

safely  charges  in  15  mini. 


n 


Cfc»*® 


B-*»* 


INTRODUCTORY 
PRICE 


$54.95 


-i  r-  i  *    *  s   »#Ti  r4 1  fr»v^ 


FL  r*fs  add 


Features: 


*  Charge**  In  IS  ralnctes 

*  Constant  Current 

*  Automatic  Voltage  cut -off 

*  Battery  doesn't  heat-up 


■  12v-14vdc  Input 

•  Charge  from  any  point  in 
discharge  cycle  without 
de ve Jo p  i  ng  *  11 1 e  1 1 1 1 jt  y " 

•  Proven  in  daily  use 


Optional  AC  adapter  wish  DC  and  mobile  cards 

available  $19,95 


Charge-Rite 


Call  ail't  *4iK 
R»tl  WBlWi 
Th  AA1DKV 


RO.  Box  4175.  Vero  Beach,  FL  32964  (305)  234-4448 


1  Ml 


^VHFSHOP 


SI1-800-HAM-7373 


ASTRON 

—  SALEI 

RS-7A 

45-00 

RS-35A 

123.7* 

RS-12A 

62." 

RS-35M 

138« 

RS  12M 

76  w 

VS35M 

ise« 

RS-Z0A 

79« 

RS-50A 

179." 

RS-20M 

96.** 

RS-50M 

203" 

VSZ0M 

114" 

VS50M 

223.M 

KLM 

2M1BLBX.22O*22L8a\432-30LBX'S0-» 
2WM4C-fl5»  2M-22C-108» 

435-18C-11010  435-40CX-144,» 


KENPRO  ROTORS 

KR400/KR500 

12S..*/T54.BS 

KR~54OO/KR~56O0 

247»/309» 

HENRY  AMPS 

2  KD  CLASSIC 

965* 

20Q2A/2004A   Less 

Relay  ■   12W./1350 

3Q02A/3004A   Less 

Relay   ■   2100/2100. 

AMP  SUPPLY 

LK-SOOZB 

1P097« 

LK-800A 

S2.045.00 

MIRAQE-FHEE    UPS    8ROWN   ON   ALL 

MIRAGE 

A1015^  235  » 

C-22A  -85.** 

B23A  ■  B3.« 

C*106  -  169  « 

B215     24S.» 

C  1012     246  « 

8106  -  749,95 

0-24N  *  Ml  » 

B1G1&  -  235« 

D-1Q10N  ^279» 

B3016-  199* 

D-3010N     251  « 

MPT  -  W.» 

MP-2  .  99  « 

FOR  THE  BEST  DEAL  IN  TOWN  CALL  THE  BEST 
NUMBER  AROUND  1-800-HANI-7373 


CUSHCRAFT  AOPl    OSCAR  PAK*133."  RINGO  RANGER 
KENWOOD  TS-940S/AT  -  CALL  US!  YAESU  FT  757GX 

KENWOOD  TR2800A  H.T   -  CALL  USI  YAESU  FT  726R 


II  [2-230  440)  33" 
XCVR  .  . . CALL  US 

CALL  US 


KENWOOD 

FACTORY  AUTHORIZED  DEALER 
CALL    US    FOR    AMERICAS    LOWEST 
PRICE  ON  ALL  YOUR  KENWOOD  NEEDS 
(FREE  UPS  BROWfrJON  KENWOOD  GEAR) 

CUSHCRAFT 
215WB     73 «»  A-3  200** 

421BKL-&1*  A-4  267  •» 

FV3  -  250"  40-2CO  267  » 

OTHER    MODELS  IN   STOCK  -  CALL 

CUE    DEE    THE    SWEEDlSH    BOOMER 
USED  BY  MANY  TOP  '10T  C0NTESTERS 


144  15 AN  2MTR1SEL 
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PARABOLIC 
1296-28  IW  TRANS VERTER  339" 

1269  144  3W  UP  CONV  319"« 

1296  DUAL  TUBE  AMP  CAVITY  439. « 

2PORT  POWER  DIVIDERS  (2-220-432)  SO  « 
4PORT  POWER  DIVIDERS  {2-220-432)  55  » 
1296  2PORT  DIVIDER  S7 .« 

*296  4PORT  DIVIDER  62. « 

1289/96  DISH  FEEDS  89  « 

2304  DISH  FEEDS  89  « 

1296  SLUG  TUNERS  M  16 


YAESU  —  FACTORY  AUTHORIZED 
DEALER  CALL  FOR  THE  BEST  DEAL 
AROUND  ON  'THE  RADtO'  FULL  LtNE 
4FREE    UPS    BROWN    ON    YAESU    GEAR) 

HUTEK  LTO. 
DO  YOU  OWN  AN  JCOM  VHF  XCUR7 
DO  VOU  WANT  TO  IMPROVE  THE  RECEIVER 
.  TRY  OUR  MUTEK  FRONT  END  BOARD  - 
YOU'LL  BE  GLAD  YOU  DID! 
RPCB21 1/351  R0  FRONT  END  143  « 

FOR  ICOM211  OR  251 
RPCB271  FRONT  END  FOR  168  « 

ICOM  271 A  OR  271 H 

nPC&225  FRONT  END  FOR  T43." 

YAESU  221/225 

SLNA  SOS  6WTR  PREAMP  64." 

SLNA^144S  2MTR  PREAMP  64  * 

10CWRF  SWfTCHED,  N  F  <  kto.GAIN  15db 
SBLA144E    2MTR     MAST    MOUNT    R.F 
SWITCHED  PREAMP  2&0W  THRU  POWER, 
N.F    <ldb15tibG  169» 

GLNA  433E  70CM  MAST  MOUNT  R.F.  SWIT 
CHED  PREAMP, 50W  THRU  N.F.<ldb 
G-I5db  172« 

GFBA  144E  2MTR  MAST  MT  PREAMP,  1KW 
THRU  POWER  G-I5db  N.F  <  Bdb  WITH 
AMP  SEQUENCER  2S9  « 

GLNA-432E  70cm  MAST  MT  PREAMP.  500 W 
THRU.    G-15db    N.F  <  Mb     WITH    AMP 
SEQUENCER  299" 

HIGH  DR  DBM  XVRTRS  FOR6±2MTRS 
COMING  SOON' 


TONNA  F9FT  ANTENNAS  ARE  BACKr  WE  ARE  THE  EXCLUSIVE  U.S.  DISTRIBUTOR  INTRODUCTORY  SPECIAL: 

1269/1296  QUAD  ARRAY  COMPLETE  WITH  4-23»i  YAGlS,    H'  FRAME,  POWER  DIVIDER;  PHASING  LINES    CONNECTORS 
GREAT  FOR  OSCAR  MODE    L'  OR  TERRESTRIAL  APPLICATIONS.  REGULARLY  339  »  SALE  PRICE  215" 

OTHER  GREAT.  HIGH  PERFORMANCE  ANTENNAS  BY  TONNA  (CALL  FOR  SPEC,  SHEET!!} 


5  EL   6  METER  YAGl  69» 

21  EL   70cm  YAGl  56  » 

(ATV  MODELS  m  STOCK) 

70cm  OSCARTWIST  6fl  » 

2x19  EL(38oi  ) 

WATCH  OUR  AD  FOR  NEW  LINES! ! 


13EL2MTRYAGI  59  .•* 

23  EL    1296/69  YAGl  4fi« 

1 7  EL.  2MTR  SUPER  YAGl  88  * 

55  EL    1296  SUPER  YAGl  68  •* 

9    t     19    el   OSCAR    ANTENNA   2M    6 

FOR    STACKING 


19  EL   70cm  YAGl 

2MTR  OSCARTWIST  65  * 

2x9  EL   H8«n 
70cm   ON   A    COMMONBOOM-GREAT 

75.« 


Tntormatiort  6   Pa   Res  taenia 

Call  (717)  474-9399 


SSB  ELECTRONIC 
K6001  a  Td  10  0BM  RCV  CONv  115." 

K2001  2  TO  10  DBM  RCV  CONV  IIS" 

K7001  70cm  To  10  DBM  RCV  CONV.  115,* 
K2301G  23cm  To  10  or  2  RCV 
CONV ,G .F . FRONT  END  A ND  DB M  1 59* 
TV  144-28  10  TOW  2MTX  XVRTR  209* 

TV-432-28  10  10W  ?0cm  XVRTR  299" 

TV  220-28-10  1 0W  1  %  M  XVRTR  Comirtg  Sooo 
DX  144  PREAMP  N.F.<.4db  130," 

DX220  PREAMP  N.F  <  5db  Co<Tiirkg  Soon 
DX-432  PREAMP  N.F. <  5db  130  * 

fWON  DAYTON  1985  N  F   CONTEST) 
DX'1?96S  PREAMP  N.F    5db  ISC." 

DX-23W  PREAMP  N  F  c  8db  108  « 

PA  2310  '2C9/T296  1 0W  UNEAR  AMP  276  •* 
LT-23S  izm  10W  L3NEAH  TRANSVERTER 
2MIF  010 M 

LBWM  i?88-2  OSCAR  MODE  L  XMJT  CONV 
Iff 

OUTPUT.  2M  i  F  299  " 

MrCROLINE  13  ^W2  3GHZXVRTR  SYSTEM 
2MIF  410 - 

MJCROLINE  13  3W  2  3GHZ  XVRTR  SYSTEM. 
2M  I  F  675  m 

SLA  13  2304  3W  AMP  2fl5  « 


MAST  MOUNTED  PREAMPS 
MV144V    250 W    R.F. SWITCH    WITH 


12V 


SUPPLY  INTERFACE 

MV432V       150W       R.F. SWITCH 

INTERFACE 

IKW    THRU     PWR 


175." 
WITH 
185." 
MV-144S-Dt      IKW     THRU     PWR     WITH 
SEQUENCER  309." 

MV-432S-01     500W    THRU    PWR    WITH 
SEQUENCER  319- 

MV1296S       100WTMRU       PWR       WtTH 
SEOUENCER  349  - 

OTHER    HIGH    QUALITY    PRODUCTS    <N 
STOCK-CALL  FOR  CATALOGUE 


Id  rtiMiQi  wtliwift  noliofc 

rvctms  wW  not  t*  tootehn  *u 


l  to  *  IS  U 

n»lu(idl  wM  NOT 


SQttnmi  'mIle'*  iKwtiHaaBS.  AH  pncai  *«•  FOfl  Nlouiv 
t«mtoc  **  o*  point  oi  -ongpn.  Pikmm  Oo  nol  tncmm 
■MpfMng:  u'i»»nm  ifk1ic*i«1  We  ar«  not  fAcptMt^itiiw 
for  dtnviKN  tq  cnof cftaFtdkBe  by  th*  <Miw«fy  tjntimr 


•    S    Mountain  Brvd  Rl    309    HOURS    Monday  ttiru  Friday    9AM-3:30 


Mi  jrita  r^op   Pa    iB7c? 


"When  You  Buy,  Say  73" 


Saturdays  10  am    ■  12  p 


"24  HOUR  PHONE  SERVICE 
FOR  YOUR  CONVENIENCE' 


MC/VISA/C  O  D 
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brought  this  revelation:  Why  not  energize 
Ihe  relays  on  receive  and  have  them  drop- 
out on  transmit!  This  would  provide  addi- 
tional protection  against  lightning  strikes 
and  mysterious  voltage  transients  lloating 
about  a  hen  the  station  was  oft  the  aif.  ArJ- 

onally,  should  the  pre  amp  tail  while  in 
use,  I  had  bus  to  cut  ott  the  operating  volt- 
age and  It  would  be  permanently  by- 
passed by  the  coax  relays.  A  stroke  of 
genius' 

In  addition,  t  would  employ  a  system  of 
cascading  relays  to  ensure  that  everything 
was  keyed  in  the  proper  sequence— 
preamp  out,  relays  switched,  amplifier 
bias  eel,  and  finally,  transporter  in  stand- 
by, (Needless  to  say,  I  disconnected  the  rf- 
sensing  feature  to  avoid  problems  In  that 
area!) 

A  chassis  was  fabricated  for  the  se- 
Quencer.  Four  relays  wet  ft  scrounged  from 
the  junk  bos,  and  a  power  supply  and 
switching  circuit  were  devised.  Each  relay 
was  a  Oi^ST  type,  which  a  I  lowed  me  to  use 
the  second  set  ol  contacts  to  key  the  next 
relay  in  tine.  In  theory,  it  should  provide 
enough  delay  for  everything  to  key  up  m 
order  and  pr event  another  H  blast  into  the 
preamp  When  the  transmit  line  was  re- 
leased, the  relays  would  release  In  se- 
quence, or  so  I  hopeu 

II  just  didn't  work  oul  thai  way,  however, 
when  Murphy  got  through  with  it  A  her 
several  weeks  of  serious  432  DXing,  he 
payed  another  visit  to  Ihe  shack  and 
somehow  got  the  sequence  all  fumbled 
up.  Sufe,  they  all  keyed  In  the  fight  order, 
but  dropped  out  in  the  wrong  order,  and 
eventually  one  relay  got  caught  in  the 
wrong  position. SCORE:  Murphy  X  KT2B& 

Shortly  after  ih<s  I  happened  to  be  at 
the  Dayton  Ham  vent  ion  and  came  across 
Jay  Rusgrove  WtVD  at  Advanced  Receiver 
Research,  t  suspect  it  was  because  of  me 
ihat  he  had  just  introduced1  a  new  product: 
a  mast-mounted  amplifier  sequencer,  us- 
ing linear  circuits  to  achieve  a  consistent 
ramping  effect  so  that  all  devices  con- 
nected to  it  would  key-up  and  drop-out  at 
the  same  time,  every  time. 

At  $49.95  H  seemed  reasonable,  (1  had 
already  spent  almost  I  ha  I  in  GaAsFET  re- 
pairs!) I  purchased  his  last  unit.  The  unit 
was  installed  in  a  box  with  all  connections 
brought  out  to  one  end  for  easy  access 
{see  photo  A).  The  unit  employs  four  relays 
as  It  comes  from  ARR:  one  SPST  normally- 
closed  relay,  and  three  SPST  normaJty- 
open  relays. 

The  first  relay  supplies  the  voltage  to 
the  preamp  and  antenna  relay,  while  the 
next  three  key -up  and  set  bias,  set  PTT 
lines,  or  put  transveriets  mio  standby  The 
unit  employs  a  5^5  timer  to  ensure  a  solid 
closure  no  matter  how  short  the  PTT  inter- 
val is.  This  m  turn  drives  an  LM3900  which 
functions  as  an  integrator  to  provide  a  lin- 
ear up  and  down  ramp  effect  to  drive  the 
two  dual  comparators,  types  LM319. 

Each  has  a  thresh  Old -volt  age  level  on 
Its  Input  and  each  changes  slate  on  the  up 
and  down  ramps  according  to  that  trigger 
voltage,  Keying  the  appropriate  relay.  The 
entire  sequence  takes  about  30  millisec- 


Photo  5,  7"he  sequencer  with  cover  removed   Two  SPST  NO- type  relays  are  installed, 
upper  left  on  the  circuit  board 


ends,  which  is  enough  lo  ensure  that 
everything  is  settled  before  rf  is  applied. 

Although  Jay  recommends  (hat  the 
preamp  and  antenna  relay  be  keyed  al  the 
same  time  through  the  first  relay,  which  is 
the  SPST  NC  type.  I  couldn't  do  I  his  fbe 
cause  of  problems  with  different  supply 
voltages)  until  I  used  a  voltage-dropping 
scheme  al  the  tower  head.  The  432  VDG 
preamp  uses  a  5-volt  regulator  and  28 
volts  would  t\eve  been  too  much  lo  handle, 
so  I  dropped  the  voltage  with  a  zener  and 
resistor  to  about  15  volts  Unfortunately  I 
forgot  to  consult  with  Murphy  alter  con- 
sulting with  Jay,  and  he  apparently  got 
miffed  After  about  three  weeks  of  moder- 
ately reliable  operation,  the  zener  either 
tailed  or  the  tesLsto*  opened  SCORE:  Mur- 
phy 4,  KT29  0. 

I  called  Jay  again  and  advised  him  of 
the  problem  After  a  short  discussion  (no, 
he  didn't  offer  me  stock  in  the  company)  I 
ordered  a  second  SPST  NC  relay.  My  idea 
was  first  to  remove  the  voltage  from  the 
preamp  {13.3  V  dc)  and  then  release  the 
voltage  from  Ihe  relays  (26  V  dc).  The  unit 
was  modified  accordingly,  and  Photo  B 
shows  a  close-up  of  the  sequencer  with 
Ihe  new  relay  installed. 

The  Mag  nee  raft  type  W1 71  DIP  relays  on 
the  upper-left  portion  of  the  board  are  both 
SPST  IMC  types,  and  the  W1G7DIP  relays  to 
the  right  are  both  SPST  NO,  The  order  of 
Imng  is  left  to  right  on  transmit  and  right 
to  left  on  receive.  The  power  com  goes  to 
a  companion  power  supply  which  pro- 
vides 13.8  and  26  volts  for  both  the  trans- 
verters  and  the  mast-mounted  preamp 
combination. 

Believe  it  or  not,  this  setup  made  it  all 
the  way  through  the  September  VHF  Con- 
lest  I  was  able  to  work  my  weak  signals— 
including  WB4SLM  from  Grid  EMS5  m 
western  North  Carolina,  over  500  miles 
away  Finally,  I  could  reap  the  benefits  of 
a  mast-mounted  GaAsFET  without  fear  of 
accidentally  blowing  up  the  preamp. 

Murphy  was  stumped!  Had  I  actually 


AM  HELP 


I'm  looking  for  a  schematic  and  service 
Informal  ton  for  a  CR 1/43044  transmitter/ 
receiver  manufactured  by  the  Colonial  Ra- 
dio Corporal  ion. 

Mickey  Knight  N4LVN 

144  Del  Ray  Court 

King  NC  27021 


I  am  looking  for  an  owner's  manual  or 
service  information  for  a  Hammarlund  HO 
170  receiver.  Please  let  me  know  how 
much  it  will  cost, 

Columbia  Communications 

PO  Box  S11T 

Lowell  MA  01853 


thwarted  him  at  last*  Not  exactfy,  as  it 
turned  out,  Murphy  had  one  more  card  to 
play. 

You  guessed  it  1  blew  up  the  sequencer 
Apparently,  while  I  was  testing  a  few 
4CX25Q  power  tubes  a  I  432  MHz  for  out- 
put one  bad  lube  either  shorted  out  or 
went  into  oscillation.  Something  got  into 
the  grid  bias  line,  and  the  relay  which 
keyed  the  operating  bias  of  -135  volts 
shorted  internally,  arcing  through  the 
LMai9  comparator  and  taking  the  LM39O0 
integrator  with  it  As  an  added  bonus  and 
at  no  addilienaf  charge  for  his  services, 
Murphy  made  sure  thai  the  preamplifier 
got  a  blast  from  the  tube.  SCORE:  Murphy 
KT2B  0.  (The  1/2  point  was  for  the  se- 
quencer!! 

Which  brings  us  to  the  present.  A  recent 
trade  brought  in  about  50  ol  V  Andrew 
heJsax  cable,  and  another  trade  brought 
the  two  N  connectors  required.  It  can  han- 
dle lots  of  power,  doesnl  generate  any 
noise,  and  will  give  me  another  i  dB  of 
gain  just  by  its  lower  loss  rating.  Best  of 
all,  l  don't  have  to  sequence  Tt.  Murphv 
fuming  now  and  has  packed  his  hags  to 
head  out  to  parts  unknown. 

Let  me  add  that  I  haven't  given  up  on  the 
idea  of  a  mast -mounted  preamplifier,  how^ 
ever  A  second  ARR  sequencer  is  in  the 
line  keying  the  iransverter  and  amplifier 
bias,  so  I  can  confirm  that  the  previous 
problem  is  not  nkeiy  to  happen  again  be- 
fore 1  install  my  Sixth  preamp  on  the  tower 
Besides,  think  of  me  weak  signals  I  could 
work  with  a  16-dB  preamp  and  V  hardline 
from  a  20-dB  array  at  50  feet . . . 

From  the  mail  bag  ihis  month  comes  a 
tetter  by  way  of  ihe  Philippines.  Jose  An- 
tonio 8.  CcnrJe  of  Cebu  City  writes  to  tell 
of  the  increased  activity  on  144-MH*  FM. 
Most  o  per  a  tor  s,  he  says^  use  the  I  COM 
27 A  and  small  yagis.  Other  operators  em- 
ploy Kenwood  TR-7B50  rigs,  and  with  all 
the  conversation  and  OHM  It  makes  for  a 
lively  situation  on  144  MHz. 

He  also  suspecis  that  there  are  a  few 
bootleggers  around  {no  surprise  here, 
we've  got  plenty  on  2-meter  FM,  Tony!)  but 
most  OHM  is  not  really  intentional:  it's 
just  the  product  of  too  many  stations  on  a 
small  band, 

Tony  also  inquires  as  to  what  could  be 
purchased  in  the  $500-$6Q0  range  in  US 
dolfars  to  outfit  a  good  VHF-multtrnode 
station. 

Wei  i.  -n  this  country.  Tony,  you  could  put 
together  an  ICOM271  multimodeand  KLM 
or  Cu  she  rati  beam  for  about  5G0Q  and 
change.  Or  you  could  use  an  iCQM  29QH 
and  Mirage  amplifier  together  with  that 
same  beam  for  about  5675.00.  Of  course, 
there  are  lots  of  used  pieces  of  equipment 


around.  By  far  the  cheapest  way  to  get  on 
2m  SSB  is  to  use  a  144  MHz  trans  verier 
with  a  low-hand  radio,  such  a  transverter 
amplifier  and  antenna  m  US  dollars  would 
run  about  $425,  giving  you  100  Watts  to  a 
good-sized  yagi  Hope  this  answers  your 
question. 

Frank  Whne  W0OY  from  Mentor.  Ohio. 
writes  in  lo  inquire  where  he  can  locate 
RG-t7  or  RG-18  coaxial  cable.  For  those 
readers  who  are  unfamiliar  with  this  type, 
it  s  a  50-Ohmt  V-diameter,  armor-jacketed 
transmission  line  that  was  quite  popular 
with  the  armed  services.  It  resembles  gar 
den  hose,  and  the  braid  on  the  outside  Is 
quite  strong  and  difficult  lo  break  through, 

Frank,  I  don't  know  ol  any  direci 
Sources  but  here  are  some  addresses  you 
might  try  to  locate  this  cable,  or  an  ac- 
ceptable substitute: 


Madison  Electronics 

Supply 
362t  Fannin  Street 
Houston  TX  77004 
(1-BQ0V231  30571 

Certified 

Communications 
4138  South  Ferris 
Fremont  Ml  494  TZ 

(1416424-4561) 


Nemal  Electron  tcs 
12240  ME  14th  Ave 
Miami  FL  33161 
(1-30549^3924) 

Texas  Towers 

1108  Summit  Ave 

Suite  4 

Piano  TX  75074 

(1400-Z72-3467) 


Frankly,  for  the  cost  of  such  cable  you 
might  be  better  advised  to  use  either  %" 
hardline  or  Belden  9913  RG-&U  coax.  Ei- 
ther is  more  plentiful  and  both  can  handle 
up  to  a  kW  on  144  MHz  with  minimal  loss. 

Addendum 

The  reading  public  can  be  quite  unmer- 
ciful at  times,  out  in  this  case  U  is  justi- 
fied. Yours  truty  made  a  few  bonehead 
statements  in  the  October.  1985,  Above 
and  Beyond"  column  regarding  stacking 
of  beams  for  e*tra  gain  in  VHF  and  UHF 
operation. 

Perhaps  the  biggest  mistake  was  to  try 
and  condense  a  complex  topic  into  a  few 
paragraphs.  HI  try  to  address  a  few  mis* 
takes  as  quickly  as  i  can  First  of  an,  in- 
Creasing  the  size  of  an  array  al  VHF  or 
UHF  (or  at  any  frequency,  for  that  matter) 
increases  rather  than  decreases  the  a  per 
tun  of  the  array  {much  like  using  a  lower 
F-atop  number  on  a  camera  lense;  as  you 
"open  up"  the  aperture,  more  light  is 
transmitted}.  Secondly,  the  front-to-back 
ratio  can  remain  the  same  or  improve,  de- 
pending on  the  con  at  ruction  of  the  array- 
Thirdly,  in  many  cases  optimal  gain 
achieved  in  stacked  arrays  actually  can  in- 
crease the  side-lobe  pattern,  not  decrease 
ft.  Side  lobes  can  be  decreased  by  chang- 
ing the  spacing  between  different  ele- 
ments of  the  array,  but  at  the  cost  of  gain. 
Also,  the  pattern  of  the  antenna  will 
change  with  the  above  adjustments 
About  the  only  thing  I  will  say  with  cer- 
tainty is  that  stacking  beams  does  offer 
Increased  forward  gain,  and  the  gain  fig- 
ure as  well  as  the  radiation  angle  will  vary 
depending  on  the  distance  between  each 
element  of  the  array  (such  as  between  four 
Identical  432-MH*  vagls). 

As  was  stated  In  the  October  column, 
the  recommended  minimum  spacing  be- 
tween yagis  In  such  an  array  is  at  least 
hail  the  boom  length.  For  some  of  the 
newer  long-boom  high-gain  yagis,  this  fig- 
ure changes  considerably  Again,  Ihe 
spacing  between  yagis  will  determine  not 
only  gain  but  radiation  angle  as  well,  often 
increasing  apparent  gam  over  long  paths 
to  more  than  3  dB.  Your  best  bet  is  to  read 
more  about  it;  there  are  several  articles  by 
Joe  Reisert  W1JR  Ihat  deal  with  the  sub- 
ject more  scientifically  in  the  April  and 
May,  1965,  issues  Of  Ham  Radto  ill  try  to 
present  a  more  detailed  and  technically 
accurate  treatment  of  this  subject  in  a  Tu- 
lure  column. 
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THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 


to 
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■  Start  my  no-risk  subscription  today  and  send  me  12  issues 
♦  of  73  for  $19,97.  I'll  save  33%  off  the  newsstand  price! 
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INTERNATIONAL 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
world.  In  this  collection  of  re- 
ports from  our  foreign  correspon- 
dents, we  present  the  tatest 
news  in  DXf  contests,  andeventst 
as  well  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries. 

if  you  would  tike  to  contribute 
to  your  country's  column,  write 
to  your  country  *s  correspondent 
or  to  73  Magazine,  Pine  Street, 
Peterborough  NH  03458,  USA, 
Attn:  international  Editor. 


CYPRUS 

Arts  Kaponfdes  584 J  £ 
POBox  J  723 
Umassoi.  Cyprus 

Radio  activity  in  Cyprus  during  the  last 
few  months  was  rather  restricted,  mainly 
due  to  propagation  Bui  the  regular  dozen 
or  so  5B4s  were  aciive  rnainJy  on  20m. 
Also  during  this  summer,  many  foreign 
hams  who  came  on  holiday  were  working 
f5B4.  These  were  mostly  British,  German, 
and  other  European  amateurs.  They 
usually  operated  on  2m  with  small  HTs, 
but  some  operated  also  on  HF  from  the 
shacks  of  5B4  stations 

A  very  pleasant  visit  to  my  OTH  was 
that  by  Frank  DJfflQZ.  who  operated  from 
my  shack  on  HF.  Also.  I  had  another  visit 
from  a  very  good  friend  with  whom  I  had 
lots  of  QSOsn  OM  Ezzat  SU1ER.  who  also 
was  visiting  Cyprus  as  a  tourist  Ezzat  also 
met    other    5B4s    in    Nicosia,    who 

entertained  him  at  Iheir  local  radio  club. 
We  do  hope  that  visiting  amateurs  in 
Cyprus  will  contact  5B4s  when  they  arrive. 
We  are  sure  that  they  will  find  the 
friendship  and  brotherhood  thai  comes 
out  of  our  hobby 

An  activity  organized  by  CARS  for  the 
first  time  ever  was  a  national  VHF  contest. 
This  took  place  in  the  2nd  week  of  August, 
and  the  winner  will  receive  the  CARS 
president's  cup.  We  do  hope  to  have  more 
contests  in  the  future. 

Some  interest  Is  shown  currently  in 
RTTY  and  satellite  operation.  On  RTTY, 
regular  operators  584 OP  in  Nicosia,  and 
5B4JE  In  Limassol  with  his  harmonic, 
George  5B40V.  There  also  are  a  few  other 
RTTY  operator  but  Ihey  are  not  very 
active  On  satellite  work  we  have  Akis 
5B40A  working  OSCAR  10.  Other  OSCAR 
users  are  584HF  and  5&4KP(when  he  is  in 
Cyprus},  Trying  to  get  ready  for  OSCAR  are 
5B4NG  5B4RU,  and  5B4CV.  5B4JE  hopes 
to  operate  OSCAR  10  from  the  shack  of 
5&4CV.  and  during  the  winter  will  have  a 
go  at  RS  satellites.  I  would  like  to  thank, 
through  this  column,  Giannhs  SV1DO.  who 
sent  me  a  program  for  OSCAR  and  gave 
me  alt  the  recent  Kepler  tan  elements  tl 
gave  me  a  few  moments  ol  excitement 
and  pleasure  when  I  heard  OSCAR  for  the 
first  time. 

Official  permission  was  given  to  Cyprus 
amateurs  for  the  use  ol  special   prefix 


5 625  by  any  station  wishing  to  do  so— 
from  the  16th  of  August  unfit  the  end  of 
last  year — to  commemorate  the  25lh 
anniversary  of  the  independence  of  the 
Republic  of  Cyprus,  tt  seemed  to  be  a 
popular  prefix  because  when  5B4s 
appeared  on  the  bands  using  It,  terrific 
pHeups  were  created. 

ZC4  activity  at  the  moment  comes 
mostly  from  the  base  of  Dhekelta.  Stations 
a|  the  Episkopi  base  are  nol  active  at  the 
moment.  ZC4AP  was  heard  coming  from 
the  Afcrotiri  base,  and  my  very  good  friend 
Andy  ZC4AM  told  me  that  as  of  October 
he  wilt  be  active  as  ZC4AM/P  from  the  salt 
take  of  Akrotin  within  the  base  area, 

ZC4MR  5B25JE  (5B4JE).  and  5B25MF 
(5B4MF)  are  checking  regularly  with  the 
W7PHO  Family  Hour  net  with  ihe  very  good 
company  of  ten  KB2HK.  net  controller. 
Let's  hope  that  propagation  during  the 
winter  will  improve,  and  we  will  be  very 
happy  to  meet  new  stations  on  this  net 


CZECHOSLOVAKIA 

Rud&lt  Karats  (OK3KFO  ARC) 
Korrmnskeho  1477/8 
955  01  Topoicany 
Crechostovaft/a 

The  evaluation  of  the  best  Czech  and 
Moravian  radio  amateurs  takes  place  an- 
nually, One  Friday  in  January,  1985.  Ihe 
best  radio  amateurs  met  in  Tisnov  io  re- 
ceive prizes  for  their  many  years  of  ser- 
vice. The  placings  were  determined  by  a 
vole  of  the  members  of  the  Czechoslovak 
Central  Council  of  radio  amateurs.  First 
place  was  won  by  a  world  champion  In  ra- 
dio-orientation racing  and  a  master  of 
sports,  Ing.  Mojmlr  Sukenik,  with  270 
points.  Pavel  Sir  OK1AIY  received  183 
points  and  second  place  for  his  work  on 
UHF.  Third  place  went  to  Ing.  K  arm  as  in 
OK2FD  for  his  work  on  HF  {166  points). 

In  the  1964  VKJZL  RTTY  OX  Contest, 
three  Czech  radio  clubs  acheived  the  lop 
scores  in  the  muKi-multf  category.  They 
occupied  the  first  3  places  in  the  world  In 
this  order;  OK3KJF.  GK3R1B.  and  OK3KXJ. 

Besides  that,  OK2-2147B  won  first  place 
In  the  world  in  the  SWL  category  OKI  DRX 
improved  his  RTTY  operation  by  means  of 
a  ZX-Spectrum  computer,  and  by  means  of 
this  computer  made  contact  with  OK  1  VAT 
In  the  145-MHz  hand 

AMSAT  OSCAR  10 

From  Ihe  end  of  April  till  the  beginning 
of  October,  1984,  Jenda  OK2EH,  operating 
CW,  made  150  contacts  with  56  DXCC 
countries.  He  has  been  using  electronic 
equipment  of  a  multiplier  type  with  an 
REE3QB  electron  tube.  The  receiver  is  an 
MWEc  with  a  converter.  The  antennas  are 
a  12-elemenl  yagi  for  receiving  and  a  15- 
element  yagi  or  a  spiral  antenna  with  10 
turns  for  transmission.  All  of  them  are  ad- 
justable in  azimuth  and  elevation. 

Radio  dub  OK1KRA  wrole  that  it  had 
worked  Ihe  follow  trig  Czechoslovak  sta- 
tions: OK1AIY,  OK1KHI/P.  OKlDlG. 
OKIKTUP,  OKiDKS,  OK1DTL.  OK2AQK, 
OK3AUT  and  0K3RMVV.  OK1KRA  is  the 
first  station  from  Czechoslovakia  and  the 
flrsl  from  the  socialist  slates  that  has 
worked  57  DXCC  countries. 


Some  remarks  made  by  an  operator  at 
OK1VP2: 

•  It  is  necessary  Io  listen  closely.  Our  an- 
tennas are  a  16-element  F&FTyagi  and  a  2 
x  9-elemenl  FSFT  yagi  crossed  for  a  c«r 
cular  polarization  with  a  preamplifier. 

*  For  these  antennas,  is  necessary  to 
have  an  exact  prediction  of  the  position  of 
the  satellite,  it  would  be  best  to  use  a 
computer 

tn  one  and  a  half  years,  Ondrej  OK3AU 
has  made,  m  mode  B,  about  2500  contacts 
with  67  countries,  fie  has  worked  under 
other  callsigns  as  well:  OK5MIR, 
OK5KWA,  and  OKfflWCY.  Ondrej  confirmed 
the  sad  reality  that  unnecessary  overload- 
ing of  the  converter  in  mode  B  has  not 
been  changing  for  the  better  at  all— on  the 
contrary.  Ihe  number  of  stations  using 
enormous  erp  without  Improving  their  re- 
ceiver system  has  Increased. 

V  Fas  la  OK2VRA  from  Opava  has  also 
been  working  through  AO-1DVB,  where  she 
has  made  100  contacts.  She  is  most  proud 
of  her  contact  with  the  V56XLA  in  Hong 
Kong, 

RS  SATELLITES 

At  present,  during  the  period  of  quiet 
sunspots,  there  are  good  conditions  tor 
working  via  tne  RS  satellites.  At  the  begin- 
ning of  1385,  OK3AU  OK3FH,  and  OK32FA 
were  working  regularly  on  Ihem.  Also,  sla- 
tlons  from  Bohemia  and  Moravia, 
OK1DJW,  OKI  BMW,  and  OK2AOK,  ap 
peered.  From  time  to  time,  some  unique 
stations  with  special  prefixes  {EU,  EO.  EW, 
EV).  station  UA0KAJ  from  Kamchatka,  and 
the  JW  staliona  from  Spicbergy  can  be 
heard. 

Michel  OK2BXF  from  Brno  made  con- 
facts  with  28  countries  through  the  RS  sat- 
ellites. He  made  some  contacts  with  an 
erp  of  5  Wafts  through  RS5-  He  heard  him* 
setf  with  S5  mW  of  erp  through  the  now- 
noo  function  ing  RS6 

According  to  unofficial  information, 
new  satellites  RS9  and  RS10  have  been 
successfully  examined  in  Kaluga  near 
Moscow,  They  ought  to  be  launched  into 
space  at  Ihe  end  of  1905,  The  satellites 
will  be  equipped  with  1  wo  converters  each: 
145/29  MHz  and  21/29  MHz. 


FEDERAL  REPUBLIC  OF 
GERMANY 

Raft  Beyer  DJ3NW 
Qpferkamp  14 
3300  Braunschweig 
Federal  Republic  of  Germany 

TRAINING  FOR  SPACELAB 

On  Saturday,  August  17, 1965,  a  Cessna 
207  aircraft  loch  off  from  Cologne  at  1 105 
hours  local  lime  with  astronauts  Ernst 
Messerschmld  DG2KM  and  Relnhard 
Furrer  DDQCf  aboard,  in  preparation  for 
their  radio-amateur  activity  during 
Spacelab  mission  Dl.  The  flight  was 
oraganized  by  Ihe  German  Aerospace 
Research  Establishment  (DFVLR)  in 
cooperation  with  the  MBB-ERNO 
company  and  the  University  of  Bremen, 
The  purpose  of  this  flight  was  to  test  the 
70-cm/2m  transceiver  that  the  astronauts 
wouia  use  aboard  Spacelab  and  to  get  the 
astronauts  familiar  with  the  piieup  to  be 
expected  during  their  space  flight. 

The  ftighl  look  about  4  hours  and  50 
minutes  and  covered  a  large  part  ol 
Germany  A  route  of  1100  Kilometers  was 
flown  at  an  altitude  of  up  to  1 1,000  feet. 
Practically  everybody  In  Germany  had  a 
chance  to  get  In  contact  with  the  aircraft. 


and  even  radio  amateurs  from  Austria. 
Belgium,  The  Netherlands,  and  France 
were  calling. 

The  astronauts  used  the  call  DF4LRKJ 
alr-mobMe    This  was  the  first  radto 
amateur  activity  from  an  aircraft  to  be 
authorized  by  the  Gen-nan  FCC 

As  usual,  few  radio  amateurs  were  able 
to  contact  the  astronauts  directly.  Many 
calls  were  taped,  and  it  is  hoped  that  the 
analysis  of  the  3-hour  recordings  wifl  re- 
veal about  300-400  callers.  All  stations 
identified  wiil  receive  a  OSL 

Messerschmid's  comment,  "They  are 
caNIng  faster  than  I  can  think!"  showed 
that  the  astronauts  really  got  a  live 
demonstration  of  what  may  be  expected 
during  their  space  flight 
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Marios  Darkadakts  SV1IW 
Box  23051 
Athens  112W 
Greece 

The  RAAG  has  a  new  address: 
Eleftherias  Square  23-24,  105  53  Athens. 
Greece.  Also  there  are  two  phone 
numbers:  3234527  and  3234624-  Anyone 
who  would  like  to  be  informed  about 
reciprocal  licensing,  etc,  is  Invited  to 
write  or  phone. 

Keep  tn  mind  that  band  allocations  are 
nol  the  same  everywhere  and  information 
obtained  from  RAAG  officials  will  prove  to 
be  very  useful  —  especially  when 
somebody  wants  to  operate  on  the  2 
meter  band. 

Trie  annual  meeting  of  IFATGA  (air 
traffic  controllers)  was  held  last  year  in 
Athens  from  March  16-22.  From  the  Royal 
Olympic  Hotel  {where  the  meeting  too* 
place),  J4ATC  was  activated  while  the 
meeting  was  on,  by  WiBFA  and  PR8GJA. 
Although  there  was  something  missing  m 
Ihe  call  (should  have  been  J41ATQ,  Ihe 
station  attracted  a  lol  of  DXers  worldwide. 
I  would  like  also  to  mention  that  Spyros 
Stefanou  SV1IR  was  responsible  for 
organizing  this  meeting;  he  did  an 
excellent  job. 

A  couple  months  ago,  1  was  felting  you 
about  SV7JG,  who  took  part  in  the  CO 
Worldwide  WPX  SSB  contest.  Today  t  reef 
proud  Io  say  thai  Greece,  for  the  very  first 
lime  in  its  radio  history,  has  a  continental 
winner  in  the  single-operator  allband 
category.  Cliff,  with  his  special  calf. 
J41JG.  scored  t ,667.576  and  look  first 
place  in  Europe  We  hope  next  time  Cliff 
a  ill  reach  an  even  belter  position. 

A  new  repealer  writ  be  active  very  soon 
from  Enos  Mountain  on  ihe  island  of 
Keratoma.  The  new  repeater  operates  on 
repeater  channel  2  (145.6507.050)  and  it  is 
hoped  that  along  with  R3  it  will  cover  all 
the  Ionian  sea  area  and  the  nearby 
mainland. 

By  the  way.  we  are  about  to  use  up  the 
string  of  two-letter  call  sign  endings.  It  I 
am  not  mistaken  SVfZZ  has  been  issued 
already:  we  all  expect  to  hear  SV1ZZZ  very 
soon. 

HIT  ATHOS 

I  would  like  to  discuss  a  situation  which 
has  given  a  lot  oi  trouble  to  many  SV 
DXers,  mcludmg  my  sell,  and  some  RAAG 
officials,  too.  As  most  of  you  know, 
Greece  supports  four  DXCC  countries— 
Mainland  (SV).  Dodecanese  (SV5).  Crete 
Isiand  (SV9).  and  Ml.  Athos  fSvVA).  To 
really  understand  The  story,  you  need  to 
know  that  since  Mi   Athos  is  a  rare  place 
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not  only  to  operate  from  bul  even  lo  visit, 
there  is  always  big  demand  for  a  OSO  with 
this  DXCC  country. 

In  order  to  go  (here,  you  need  a  proper 
license  from  the  Greek  FIT  which  is 
conditional  and  requires  a  written 
permission  from  the  Holy  Community  to 
be  valid.  Because  of  a  very  complex 
situation,  it  is  very  difficult  to  get 
permission  to  operate  from  there  (a 
signature  is  needed  from  every  leader 
from  the  20  monasteries).  The  last 
organized  and  valid  operation  was  back  m 
198GK  by  SVlDCt  SV1IW.  and  SV1 JG. 

Since  then  a  lot  of  Greek  and  foreign 
amateurs  have  tried  to  get  permission  but 
with  no  luck.  To  be  truthful,  it  looks  like 
somebody  told  the  Holy  Community  of  Mt. 
Alhos  that  the  onJy  purpose  of 
expeditions  is  for  green  stamps  and  iRCs! 
Personally,  t  believe  that  this  is  the  reason 
tor  no  permits  since  then. 

Despite  trns.  in  19&4,  DJ5CQ  went  there 
wrihoul  a  written  permit  from  the  monks 
and  operaied  for  a  while,  in  1965,  DL7FT 
did  the  same  thing.  He  claimed  that  no- 
body had  had  a  written  permit  for  the  last 
10  years. 

This  was  going  too  far.  I  sent  the 
German  league  a  letter  of  protest  and  a 
copy  of  the  original  license  which  I 
obtained  in  1980  from  the  monks,  along 
with  translations  In  German  and  English. 

A  Utile  after  mis,  another  presumptive 
DXer  loll  owed  for  another  two  day  show 
( Remember  him  as  KF1O/CE0X?)  That  was 
another  suitor  tor  Ften  elope  "s  hand.  (You 
will  understand  it  you  know  Greek  ancient 
history.) 

The  conclusion,  after  all  these 
attempts,  was  to  force  the  RAAG  to  write 
a  letter  to  the  Greek  Ministry  of 
Telecommunications  and  ask  it  not  to 
issue  a  license  for  Mt  Athos  anymore 
unless  the  applicant  has  a  written  permit 
from  the  monks  in  hand!  Apart  from  that, 
I  sent  informative  letters  along  with 
copies  of  my  license  and  translations  in 
English  and  German  to  all  major  OX 
Bulletins  and  magazines  in  an  effort  to 
prevent  people  from  wasting  their  time 
and  money, 

Mt,  Alhos  is  a  fine  place  to  vis  ft  and  a 
real  fine  spot  to  operate  from.  Will  we  ever 
be  allowed  back? 


GUAM 

Edward  L  CampbeH  KB6DA  WMH2 

300a  Rentiova 

APO  San  Francisco  96334 

MA  FA  A  DA  I  FROM  GUAM 

Since  propagation  is  poor  and  it  looks 
like  It  Is  not  going  to  get  any  batter  for  a 
while,.  I  I  bought  it  appropriate  to  bring  up 
nets  again— this  time  because  there  have 
been  some  good  check-ins  on  them.  And 
again.  J  wlti  give  times  and  frequencies 
that  they  are  onT 

To  start  off.  I  am  a  regular  check -In  for 
the  220  net  with  P29JS  as  net  control. 
Lately,  he  has  been  on  holiday  and  is  back 
on  Nodotk  I  stand.  His  cat  I  now  is  VK9NS, 
but  he  will  tie  returning  soon.  In  his 
absence.  VI2HD  and  I  have  been  sharing 
me  duties  as  net  control 

Here  are  some  of  the  check-ins  thai  you 
will  find  on  the  net:  VK9NL,  FW8AF, 
9M2MM,  FTBXB,  3B8CA.  YJ8RG  and 
9V1TL,  to  name  a  few. 

We  have  been  blessed  to  have  most  of 
the  expeditions  check  in  with  us,  such  as 


HGSE,  6Y5NR/KP1,  and  XF4— just  to  name 
a  few.  So  if  you  hear  of  an  expedition,  you 
might  look  for  it  on  the  net 

Also,  (hose  that  have  propagation  at 
1100Z  can  look  on  14,T95  for  RFtFWW 
every  Wednesday,  for  his  net,  5X5GK  has 
tried  to  check  in  the  fast  couple  of  weeks 
Also  9H 1 RNK  has  been  known  to  check  fn. 

I  have  had  a  chat  with  XU1SS,  and  they 
are  beginning  to  be  up  on  the  air  a  little 
more  You  will  find  them  around  11002  at 
about  14. 195.  They  do  a  lot  of  CW,  so  you 
might  get  a  CW  contact. 

Have  been  trying  to  check  in  with  the 
PMO  net,  but  It  Is  hard  to  get  In  with  most 
of  the  antennas  pointed  Into  Europe.  Now 
this  Is  at  2100Z.  I  have  had  some  luck 
turning  my  antenna  over  Europe  and 
getting  in  that  way.  Now  TZ6FE  has  been 
checking  into  the  net  quite  often.  So  if  you 
need  thai  one,  look  for  him  at  21002 
Maybe  some  day  I  will  get  to  work  him.  So 
you  might  look  into  this  part  of  the  world 
from  time  lo  time— you  might  be 
surprised! 

I  did  put  out  that  I  was  trying  to  go  to 
Johnston  Island  for  a  DXpedition,  but  il 
was  turned  down.  I  went  on  a  DXpedition 
to  KH9  Wake  Island  from  October  22  uniii 
November  4.  The  calls  were  as  follows: 

•  KB6DAW/KH9  for  SSB  contacts 

•  KA6DAWWH$  for  the  CO  WW  Contest 
only 

•  NY6M/AH9  for  CW  contacts 

NY6M  is  now  on  KH2.  and  his  name  is 
Gary  Deln.  And  he  Is  a  good  CW  man. 

All  GSLs  should  go  to  the  address 
above. 

WeJJ.  more  next  time,  73  and  hafa  adai 
from  Guam  Island,  where  America's  day 
begins! 


HONG  KONG 

P,  J  Weaver  VSECT 
WA  Bonaventure  House 
91  Letghton  Road 
Hong  Kong 

Sunday,  June  2nd,  dawned  bright  and 
clear  with  a  15-knoi  wind  from  the  east,  A 
Cessna  172  was  airborne  from  Kaitak  at 
0830  to  reconnoiter  the  course  to  a  rock 
relied  RJdro  Blanco,  50  miles  to  the  east 
of  Hong  Kong.  Hong  Kong's  firsi  offshore 
power-boat  race  from  a  position  south  of 
Aberdeen  out  to  Pedro  Blanco  Rock  and 
return,  a  distance  of  120  miles,  was 
scheduled  to  start  at  noon. 


There  were  ten  power  boats  entered  for 
the  race,  the  largest  being  a  Cigarette 
27 F and  the  smallest  a  Fletcher  2v  with 
two  120-hp  outboards.  For  safety  pur- 
poses, mark  boats  were  to  be  established 
every  ten  miles  o<  the  course.  These  boats 
were  a  real  mixture:  from  the  largest,  a 
Tschrna  68 \  down  to  a  Bertram  38  Atl 
were  weft- found  boats,  and  on  each  would 
be  a  radio  amateur  to  handle  communica- 
tions, ship  to  ship  and  ship  to  aircraft,  op- 
erating on  channel  10,  156.5  MHz;  all  the 
hams  were  to  keep  In  touch  through  the 
repeater  on  145.650  UHz. 

At  0900.  the  first  mark  boat  started 
eastward,  and  by  1030  hours,  it  reported 
seas  of  up  to  6  feet  a  I  times.  When  the 
aircraft  had  made  its  run  the  tide  and  wind 
had  been  running  together,  but  with  the 
turn  of  the  tide  at  0900,  the  wind  against 
the  fast  ebb  produced  a  short  steep  sea 
which  the  mark  boats  found  difficult  to 
cope  wilh  By  1100.  H  was  apparent  that 
the  mark  boats  were  not  able  to  get  to 
their  assigned  positions. 

The  committee  put  on  their  thinking 
caps,  and  at  It 30,  having  recalled  the 
mark  boats  through  ham  radio,  changed 
the  course  to  run  inside  Hong  Kong 
waters:  It  would  be  three  times  around  a 
triangle  from  Lamm  a  Island,  just  south  of 
Aberdeen,  to  the  Soko  Islands,  and  thence 
to  Potoi  Island  to  make  up  lo  the  original 
120  miles. 

It  was  still  very  bumpy  going  upwind, 
and  Ramesh  Murjanl,  the  organizer,  in  his 
Cigarette  27"  was  the  only  finisher  on  a  cir- 
cuit shortened  to  two  laps  (B0  miles}. 

Our  thanks  to  Hong  Kong  hams  VS6IC. 
VS6XPQT  VS6DK.  VS65CPZ.  VS6XPT. 
VS60M.  VS6GW.  VS6CT,  and  Macau  ham 
XX9WVV  without  whose  assistance  even 
the  abbreviated  race  could  not  have  bean 
hefd. 

In  my  last  report  I  mentioned  that  Hong 
Kong  was  following  the  United  Kingdom 
with  a  class  B  license  (or  30  MHz  and 
above.  At  this  time  there  are  over  150 
class  B  licensees. 

A  new  club  has  been  formed  within  the 
Hong  Kong  Telephone  Company's  Sports 
and  Social  Association  due  to  the 
enthusiasm  of  one  ham,  Marvin  Chan  King 
Tung  V56XMR,  lo  whom  full  credit  must 
go,  as  wlthoul  hia  drive  and  interest  the 
club  could  never  have  started.  They  now 
have  over  350  members,  all  employees  of 
the  Telephone  Company,  keen  to  pass  the 
necessary  examination  and  9er  their 
licenses.  They  wilt  shortly  establish  a  club 
station  and  be  very  active  with  their 
assigned  catlsign  of  VS6TS;  they  also 
have  their  own  club  repeater  on  two 
meters. 

With  the  increase  in  local  hams  there  is 
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a  need  tor  more  repeaters,  and  the  current 
Iwo  could  well  be  expanded  to  tour  by  the 
end  of  this  year. 

Just  a  brief  reminder  it  you  intend  to 
visit  Hong  Kong  and  would  like  to  operate, 
A  visitor's  license  is  readily  available,  so 
bring  a  copy  of  your  home  license  with 
you  next  time  you  visit.  The  catlsign 
assigned  is  your  home  call  rVS£.  Call  me 
at  home  on  5-772313.  or  Ed  Nance  VS6DX 
on  5-231358,  for  full  details  and 
information  about  what's  happening  in 
Hong  Kong  when  you  get  here. 


SWEDEN 

fl«r»e  Wande  SMiCQP 
Fmfavagen  10 
StSS  00  Nykvam 
Sweden 

WORLDWIDE  QTH  LOCATOR 

The  origin  for  the  QTH  local  or  (grid)  sys- 
tem used  by  the  European  VHFflJHF  en- 
thusiasts was  In  the  1950s.  For  many 
VHFefs,  chasing  QTH  locators  tsuch  as 
iTSOd.  giving  fairly  good  accuracy  on  the 
posiiion  of  the  QTH)  has  become  an  oo- 
sesslon  comparable  with  the  most  avid 
HF-band  chasers  of  new  DXCC  countries. 

The  original  GTH-locator  system  had  Its 
drawbacks.  It  was  designed  for  Europe, 
and  if  extended  to  cover  worldwide,  the 
system  had  to  repeat  itself.  ■  e  .  the  same 
QTH-locator  designation  could  mean 
quite  different  locations, 

The  increasing  interest  in  using  the 
QTH  locators,  not  only  as  needed  during 
VHF  contests,  but  also  because  of  the  in- 
creased coverage  of  the  world's  surface 
that  VHFiUHF  operators  have  achieved, 
made  it  obvious  in  the  mid  70s  that  a 
worldwide  system  should  be  designed. 

Maidenhead  Locator  System 

The  European  VHF  managers  heid  a 
meeting  in  Maidenhead.  United  Kingdom. 
In  April,  1980,  where  Folke  Rosvall 
SM5AGM  presented  the  more  than  20  pro- 
posals for  a  new  locator  system  which 
had  been  received.  The  VHF  managers 
found  that  the  system  proposed  by 
G4ANB  with  the  modification  by  5M5AGM 
should  be  put  forward  to  IARU  for  adop- 
tion. 

Folke  SM5AGM  started  the  wort  on  an 
international  scale  for  a  worldwide  locator 
system  by  presenting  his  ideas  at  the 
VHF-manager  meeting  held  in  Amster- 
dam, Netherlands,  in  1976.  In  October  of 
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World  map  of  the  fields. 


Folke  Rosvait  SM5AGM. 
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AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANSCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


$^99  delivered 

TC70-1 


•  FULL  COLOR,  SOUND.  &  LIVE  ACTION  jusi  like  broadcast  TV  Get  on  this 
ex ci ling  amateur  video  mode  at  our  affordable  ready  10  go  price 

•  WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  Trie  TC70  is 
downcon verier  outputs  to  any  T  v  on  ch  3  for  receiving  Connect  a  good  70  cm 
antenna  and  law  loss  coax  Plug  m  any  composite  video  source  you  want  to 
transmit  Camera,  VCR,  computet,  etc.  Plug  m  any  low  Z  dynamic  m»c  or  use 
color  camera  mic  for  Standard  4  5  mHx  TV  sound.  Connect  to  U  B  »dc  for 
base,  mobile,  or  portable  See  chapt.  20  1985  ARAL  Handbook  That's  il1 

•  WHAT  CAN  YOU  DO  WITH  THE  TC70-1  ATV  TRANCE1VER?  Show  me  shack, 
projects,  computer  program  listings,  home  video  tapes,  repeat  Space  Shuttle 
audio  and  video  if  you  have  a  TVRO,  repeal  SSTV  or  RTTY,  Weather  Radar,  do 
public  service  events  such  as  parades,  marathons,  races.  CAP  searches  and 
rescues  the  list  goes  on.  DX  depends  on  antennas  and  terrain,  typically  1 
to  40  miles  We  have  video  compensated  RF  linear  amps  for  20  JS119I  or  50 
(St 39}  watt*  pep  lor  greater  DX 

•  FEATURES:  Small  7x7x2  5'  Push  to  Look  |PTL>  TlR  switching  GaAslet 
downconverter  tunes  whole  420-450  mHz  band,  Iwo  switch  selected  video  & 
audio  inputs  RCA  phone  tftCfca  and  10  pin  color  camera  lack  Xmit  video 
monitor  output  Over  1  watt  pep  RF  output  on  one  or  two  {add  StSi  selected 
crystal  controlled  frequencies  439  25.  434.0,  or  426  25  mHz. 

CALL  OR  WRITE  FOR  OUR  CATALOG  for  more  mfo  or  who  is  on  m  your  area  We 
stock  antennas,  modules,  and  everything  you  need  on  ATV 

TERMS'  Visa.  MC.  or  cash  only  UPS  CQDs  by  phone  or  mail.  Checks  must  clear 
bank  before  shipment.  Price  includes  UPS  surface  shipping  in  com.  USA.  others 
add  3%.  Transmit  hng  equipment  sold  only  to  licensed  Tech  class  or  hagtier 
amateurs,  vert  liable  In  1985  call  book  or  copy  ol  new  license. 


(818)  447-4565  m-f  Sam  6pm  pst. 

P.C.  ELECTRONICS 

Tom  W60HG       Maryann  WB6YSS 


» 


2522  Paxson  Lane 
Arcadia  CA  91006 


ffom  page  4 

tiave  to  agree  with  them.  Afler  all.  Chefs  Computer  Trader  Magazine  stands  lo 
increase  Us  circulation  due  lo  the  heightened  {and  free)  publicity,  and  the  equip- 
ment mangled  urers  also  get  to  look  good  by  donating  prizes  In  Ihe  end,  the 
contest  i?  just  a  way  of  usrng  ham  radio  to  increase  sales. 

An  Answer? 

You  might  have  noticed  thai  I  applied  a  general  rule  of  thumb  in  each  of  the 
four  instances  to  decide  whether  it  constituted  commercialism  or  not.  You  can 
call  this  Dunham's  Law  if  you  like:  it  the  action  coutd  eventuatty  resutt  in  money 
exchanging  hands,  it  is  a  dehmte  no-no.  The  solution  to  the  problem  of  eommer- 
icahsm  in  our  hobby  is  to  place  in  the  amateur  rotes  this  strict  definition  ol  busi- 
ness communications 

The  new  rule  would  not  differentiate  between  commercial  ventures  and  non- 
profit organizations  (note  thai  TAPR  is  nonprofit}  The  sole  criterion  would  be  the 
exchange  of  funds.  No  exceptions  With  such  a  definition  in  pfacr.  much  of  the 
junk  I  hat  we  hear  on  the  bands  would  disappear— then  maybe  these  beds  would 
stop  ringing  In  my  head. 


H*v\. 


AM  HELP 


I  am  looking  for  automobile  and  motor- 
cycle amateur  radio  caflsign  license 
plates  for  my  collection.  I  will  pay  post 
age.  I  also  have  a  few  plates  to  trade 

W.  C.  Spenn  KDSAK 

Etox  33081 

San  Antonio  TX  78265 


I'm  looking  for  a  computer  interface  for 
a  Commodore-641  like  the  MFJ-1226  or  the 
MFJ-1228  Also,  I  need  a  manual  for  a 
HeathkU  HW-7 

Edward  Turner 

4376  W.  Cootidge  Rd. 
Coleman  Ml  48£1B 


1979  Folke  proposed  a  system  with 
20*  x  10*  units,  2*  x  1*  smaller  units,  and 
6'  -3  smallest  units  Quite  indepen- 
dently, G5AMB  had  designed  a  similar  sys 
tern 

The  locator  consists  of  two  letters  (the 
field)  followed  by  two  numbers,  the  square 
in  the  field,  and  two  letters  giving  the  po- 
sition within  the  small  square  In  the  field. 
This  system  gives  the  position  of  the  QTH 
with  an  accuracy  ol  belter  than  four  kilo- 
meters (2.5  miles).  On  the  HP  bands  and 
for  the  Field  Award,  It  Is  enough  to  know 
the  large  unit,  the  field,  i.e..  the  two  first 
letter*. 

Folke  has  been  the  driving  force  for  this 
worldwide  locator  system.  Without  his 
persistent  work  and  refusal  lo  let  the  op- 
position kill  this  effort,  a  worldwide  loca- 
tor system  would  probably  still  be  far  in 
the  future. 

The  Field  Award— 
A  New  Challenge 

Now  it  is  time  to  start  collecting  fields 
for  the  new  Field  Award  issued  by  SSA, 
the  Swedish  National  Amaieur  Radio  Or- 
ganlzahon  The  Maidenhead  Locator  Sys- 
tem has  been  adopted  by  all  three  IARU 
Regions  and  has  worldwide  coverage. 

Altogether  there  are  324  fields,  and 
you  surely  will  not  work  all  of  them  in  a 
year  or  two.  if  ever.  262  fields  are  covered 
by  some  kind  of  land,  8  fields  are  covered 
by  permanent  ice  without  land,  and  54 


fields  are  covered  by  open  sea.  Stations 
operating  /MM  and  polar  expeditions  will 
be  needed  for  working  all  fields! 

What  Is  my  Locator  or  Field? 

The  Wort ti  Atlas  containing  ail  32,400 
Maidenhead  locator  squares,  produced  by 
SM5AGM.  will  readily  give  you  most  fields 
by  knowing  the  QTH  of  the  station  you 
have  worked.  If  you  want  to  have  your  own 
full  locator,  the  booklet  includes  a  com- 
puter program  for  the  necessary  calcula- 
tions. You  must  find  out  your  longitude 
and  latitude  in  degrees  and  minutes. 

It  you  have  any  questions  on  either  the 
Field  Award  or  the  World  Atlas,  write  to 
The  Field  Award  Manager,  SSA,  Ostmarks- 
gal  an  43,  S-123  42  Farsta.  Sweden.  Please 
include  an  SASE  or  SAE  plus  IRCs, 

Any  questions  about  the  locator  sys- 
tern.  Including  a  request  for  finding  out 
your  own  locator  (do  not  for  gel  to  Include 
your  longitude  and  latitude) can  be  sent  to 
Folke  Rosvall  SM5AGM,  Vasterskarsrin- 
gen  50T  S  184  00  Akarsberga.  Sweden. 
Please  include  an  SASE  or  SAE  plus  an  ap- 
propriate number  of  IRCs  to  cover  his  ex- 
penses, Folke  compiles  a  "Worked 
Locator  Field  List"  on  a  quarterly  basis. 
Why  don  t  you  send  your  score  per  band 
to  Folke  to  be  included  in  the  list! 

Whenever  working  a  station  on  any 
band,  always  exchange  Maidenhead  loca- 
tors or  at  least  the  two  tetters  for  the  field. 


Qatellites 


USING  THE  AO-10  APOGEE  PREDICTIONS 

predictions  for  the  month  of  January  are  provided  for  three  sections  of  the 
Untied  States:  Washington  DC  at  39N  77W,  Kansas  at  39N  96W,  and  California  ai  38N 
122W  Times  are  in  UTC  and  apogee  in  this  case  is  mean  anomaly  128  rounded  to  the 
nearest  whole  hour.  Use  the  chart  as  a  guide  in  aiming  your  antenna,  then  fine-tune  the 
azimuth  and  elevation  values  lo  peak  the  satellite's  beacon  signal,  If  you  require  more 
accurate  orbital  predictions,  contact  AMSAT  at  PO  Box  271  Washington  DC  20044, 


AMSAT-0SCAR  10  APOGEE  PREDICTIONS 
January  19S6 


ORBIT   DAY 


2249 

2251 

2253 

2255 

2257 

22  59 

2261 

2263 

2265 

2267 

2272 

2274 

2276 

2278 

2280 

2282 

2284 

2286 

2288 

2290 

2292 

2294 

2296 

2298 

2300 

2302 

2304 

2309 


1 
1 

2 
3 
5 

6 

7 
8 
9 
10 
13 
14 
15 
16 
17 
18 
19 
20 
20 
21 
22 
23 
24 
25 
26 
27 
28 
31 


TIME 

0000 
2300 

2300 
2200 
2100 
2000 
2000 
1900 
1800 
1800 
0400 
0300 
0300 
0200 
0100 
0100 
0000 
0000 
2300 
2200 
2100 
2000 
2000 
1900 
1800 
1800 
1700 
0300 


WASH 
AZ   EL 


KANSAS 
AZ   EL 


CALIF 
AZ   EL 


206 
196 

189 
179 
168 
157 
1  52 
143 
I  34 
130 


12 
16 
16 
17 

17 

14 

I  ! 

7 

2 

0 


189 

178 
172 

161 
151 
142 

1  37 


17 
18 
16 
15 
11 
7 
I 


162 
152 
147 
138 
130 


16 
13 

9 
4 
0 


226 
219 
213 
204 
194 
183 
173 
166 
156 
147 
142 
134 


0 

6 

8 

12 

15 

17 

17 

15 

13 

9 

5 

0 


218 
213 
2  03 
197 
187 
176 
166 
155 
150 
141 
133 


6 

9 

13 

14 

16 

17 

16 

13 

10 

5 

-0 


227 

219 

214 

204 

194 

138 

177 

171 

160 

151 

142 

133 


1 

7 

9 
14 
17 
17 
IS 
17 

I   ■ 
I  I 

/ 
I 


2  30 


0 
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CALL 


FREE  FOR  QUOTES 


1-800-328-0250 

^  1-612-535-5050 

(IN  MINNESOTA- COLLECT) 


KENWOOD 


EXPLOSION 

or 

VALUES! 


KANTRONICS 


MIRAGE 


AEA 


SANTEC 


KDK 


NYE  VIKING 


WELZ 


CALL  NOW! 

1-800-3884)250 

FOR  ABSOLUTE 

LOWEST  PRICE 
.    BUSTERS! 


BUTTERNUT 


INVENTORY  REDUCTION 

PRICED  TO  GO! 


TELEX  HY-GAIN 


HUSTLER 


KLM 


ROHN 


MFJ 


AMERITRON 


BENCHER 


V 


We  must  make  room  for  your 
trade-ins.  Check  now  for  lowest  prices 
on  previously  owned  bench-tested 
equipment! 


NEW!  IC0M  R7000  RCVR 


Covers  continuous  25  mhz  to  2  ghzl 

99  memories—  scans — etc.,  etc. 

Loaded  wtfh  features.  Avaifable  November,  1985. 


VISA/MASTER  CARD 

FREE  SHIPPING 

ON  MOST  RIGS  FOR  CASH! 


S.A.S.E,  FOR  OUR 
"BENCH-TESTED" 
USED  EQUIPMENT  LISTING 


MON-FRI  9  AM  -  6  PM  CENTRAL  TIME 
SATURDAY  9  AM  -  5  PM 


4124  West  Broadway,  Robbinsdale,  MN  55422  (Mpls./St.  Paul) 


r 


MOVING? 


i 

I 
i 

I 

I 

i" 


Let  us  know  B  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73, 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 

/^D«J!n  Subscription  Department 

/      ICtlCllO  PO  Box  931 

\ ma t<MirS         Farmmgdale  NY  11737 


73 


I  x  lend  rn>  subscription  one  additional  year  for  only  $19.97 
Payment  enclosed  Bill  me 

Cdfuda  and  M*iioo  %22.1t?f\  vr    only  US  fundi  drjvtn  on  US  bjnfc.  f  mpign  SurUce 
SM.97/1  yt.  only  US  fundi  drjiwm  t»n  US  bjnk.  tnreiRn  Airmail,  ptww  inquire 

ff  you  have  no  label  handy,  print  OLD  address  here: 


Name 


I 
I 

I 
l 

I 

I 


^ 


Address. 
City 


Slate. 


Zip. 


print  NEW  address  here; 


Name 


Address. 
City 


State 


Zip 


I 
I 

I 

I 


-  I 

—  I 
I 

'J 


SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  companies  or  organizations  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 
prefer  that  your  name  be  deleted  from  such  a  list,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
label  and  mail  it  to: 

C.W.  Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organizatioa^ 

Name 

Address 


City 


State 


Zip 


73 


'  ^  Itnriio 
Irnaleurs 


'When  You  Buy ;  Say  73" 
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MFJ  24  HOUR 
LCD  CLOCKS 

These  MFJ  24  hour  clocks  mate 
your  DXtng,  contesting,  logging 
ahd  SKEOing  easier,  mors  precise, 

Read  both  UTC  and  local  time 
it  i  glance  with  the  MFJ-106. 
$19.96,  dual  clock  thai  displays 
24  and  12  hour  time  simultaneously. 
Or  choose  me  MFJ-1G7.  $9.95 
single  clock  for  24  hour  UTC  time. 

Bom  are  mounted  In  afcrushed  aluminum  frame, 
feature  huge  easy-to-see  5/8  Inch  LCD  numerals 
and  a  sloped  face  that  makes  reading  across-the* 
shack  easy  and  pleasant 


MFJ-ioe 
$1095 


mra-iuo  «  ^»     m    mm 


LOCAL 


MF 


U* 


fJJJ  

H  HOUR  DUAL  LCD  CLOCK 


MFJ-107 

$0  95 


9 


fffS 

MFf  24  HOUR  LCD 


MOD*  I   Mf 


You  can  read  hour,  minute,  second,  month  and 
day  and  operate  them  In  ah  alternating  time-date 
displa}  mode.  You  can  also  synchronize  them  to 
WWV  for  split-second  timing.  Both  are  quartz 
controlled  for  excellent  accuracy. 


They  are  battery  operated  so  you  don't  have  to 
reset  them  after  a  power  failure,  and  battery 
operation  mafces  them  suitable  for  mobile  ahd 
portable  use  Long  life  battery  Included. 

MFJ-108  is  4Vix1x2  in   MFJ-107  Is  2Wx1x2  in. 


RTTY/ASCII/AMTOH/CW  mfj-iz* 
COMPUTER  INTERFACE  $179.95 


Everything  you  need  It  Included  for  tending  and 
receiving  RTTY/ASC1I/CW  on  a  Commodore  64 
or  VIC-20  and  your  ham  rig.  You  get  MFJ's  most 
advanced  computer  interface,  software  on  tape 
and  atl  catties.  Just  plug  in  and  operate, 

The  MFJ-122S  It  a  general  purpose  computer  in- 
terface that  will  never  be  obsolete.  An  internal 
DIP  switch,  TTL  ahd  RS-232  ports  lets  you  adapt 
the  MFJ-1229  to  nearly  any  home  computer  and 
even  operate  AMTOR  with  appropriate  software. 

A  crosshair  "scope11  LED  tuning  array  mattes 
accurate  tuning  fast,  easy  and  precise. 

You  an  trammlt  both  narrow  1 170  Hzj  and  wide 
(860  Hz)  shift  while  the  variable  shift  tuning  lets 
you  copy  any  shift  (tQCHOQO  Hz)  and  any  speed 
(5-100  wpm,  0-300  baud  ASCII), 

Automatic  threshold  correction  and  sharp  multi- 
pole  active  filters  give  good  copy  under  severe 
ORM  weaK  signal  and  selective  fading. 

There's  an  FM  (limiting)  mode  (or  easy  trouble 
-free  tuning  that's  best  for  general  use  and  an 
AM  (non-limiting)  mode  that  gives  superior  per- 
formance under  weapn  signab  and  heavy  ORM. 

A  handy  Normal/Reverse  twitch  eliminates  re- 
tuning  while  checking  for  inverted  RTTY. 

An  aitra  sharp 880  Hz  CW  Alter  really  separates 
the  signals  for  excellent  copy. 

12V?  i  MVt  x  G  Inches,  Uses  floating  IS  VDC  or 
110  VAC  with  MFJ-1312,  $9.95. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Portable  Antenna  lets  you  operate  40,  30. 
20, 18,  IS,  12. 10  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  any  electrically  clear 
location  where  space  for  full  size  antenna  is  a 
problem 

A  telescoping  whip  (extends  54  in.)  is  mounted 
on  self-standing  516  x  6%  aZVi  Inch  Phenolic 
case.  Built-in  antenna  lunerfeeld  strenght  meter 
50  feet  coax  Complete  muil-Dafid  portaole  an- 
tenna system  that  you  can  £e  nearly  anywhere. 
300  watts  PEP. 

MFJ-1621 

$79.95 


MFJ  ANTENNA  BRIDGE  mfumb 

Now  you  can  quickly  optimize  your      $79.95 
antenna  for  peak  performance  with 
this  portable,  totally  self-contained 
antenna  bridge  that  you  can  lake  to 
your  afttenna  site— no  other  equip- 
ment Is  needed. 

You  can  determine  if  your  antenna  Is 
too  long  or  too  short,  measure  Its 
resonant  frequency  and  antenna 
resistance  to  500  ohms.  It's  the 
easiest  and  most  convenient  way  to 
determine  antenna  performance  avail- 
able today  to  anyone.  There's  nothing 
else  like  It  ahd  only  MFJ  haa  It.  Built-in  resistance 
brltge,  null  meter  and  tunaule  oscillator-driver 
(1>30  MHz).  Uses  9  V  battery.  4x2x2  inches, 

REMOTE  ACTIVE  ANTENNA 

The  authoritative  "World  Radio  TV  Handbook" 
relet  the  MFJ-10Z4  as  "a  first-rate  eaSy-to-oper- 
ate  active  antenna  .,,  Quiet  with  excellent  dy- 
namic range  and  good  gafn  ...  Very  low  noise  fac- 
tor ,..  Broatl  frequency  coverage .,,  the  MFJ- 
1024  is  an  excellent  choice  In  an  active  antenna"1. 
54  Inch  remote  active  antenna  mounts  outdoor 
aw^f  from  electrical  noise  for  maximum  signal  and 
minimum  noise  pickup.  Often  outperforms  long- 
wirt hundreds  of  feet  long.  Mount  anywhere-atop 
;,  buildings,  balconies,  apartments,  ships. 
with  any  radio  to  receive  strong  clear  signals 
an  over  the  world.  50  KHz  to  30  MHz.  High 
tic  range  eliminates  iniermodufation.  Inside 
unit  has  20  dB  attenuator,  gafn  control 
| Switch  2  receivers  and  auxiliary  or  active 
antenna.  "On"  LED.  6x2x5  in. 
50  ft,  coax.  12  VDC  or  110  VAC  with 

MFJ-1312,  $9.95. 
MFJ-1024 


ROLLER  INDUCTOR  TUNER 


MFJ9B9    $329 

Meet  thevVeim  Tpiiei  Vnt  We  nftmpact  roller 
Inductor  tuner  that  lets  you  run  up  to  3  KW  PEP 
ahd  match  everthlng  from  1 .6  to  30  MHz, 

Designed  to  match  the  new  smaller  rigs,  the 
MFJ-989  Is  the  best  roller  Inductor  tuner  pro- 
duced by  MFJ.  Our  roller  inductor  tune*-  features 
aMIglt  turn  counter  plus  a  spinner  knob  for  pre- 
cise inductance  control  for  maximum  SWR  reduc- 
tion. Just  take  a  look  at  atl  these  other  great  fea: 
tires'  Built-in  300  watt,  50  ohm  dummy  load, 
built-in  4:1  balun  and  a  built-in  lighted  meter  that 
reads  SWR  ahd  forward  and  reflected  power  in  2 
rahges  (200 ahd  2000  watts).  Accuracy^  10%  full 
scale.  Meter  light  requires  12  VDC.  6  position  an- 
tenna switch,  10%  x  AVi  x  15  inches. 

MFJ  "DRY"  DUMMY  LOADS 


$129,95 
200  WATT  VERSA  TUNER 

MFJ401B  $59,95 

MFJ's  smallest 

200  watt 

Versa  Tuner 

matches  coax, 

random  wires 

and  balanced 

lines  from  1  .B  thru  30  MHz,  Works  with  all  solid 

state  and  tube  rigs.  Very  popular  for  use  between 

transceiver  and  final  amplifier.  Efficient  air-wound 

inductor  gives  more  watts  out .  4;  1  baUin .  5*2x6  in. 


MFJ-262 
$64.95 


MFJ-26G 

$26.95 


MFJ's  'Dry"  dummy  loads  are  air  cooled— no 
messy  oil.  Just  right  for  tests  and  fast  tune  up.  Non- 
inductive  50  ohm  resistor  in  aluminum  housing 
with  SO-239.  Full  load  to  30  seconds,  debating 
curve  to  5  minutes,  MFJ-260  (300  watt),  SWR  1 .1 :1 
to  30  MHz,  1 ,5:1 ,  30-160  MHz,  21/jx2,/*x7!n.  MFJ- 
262  (1  KW).  SWR  1.5:1  to  30  MHz,  3x3x13 inches. 

MFJ  ELECTRONIC  KEYER 


MFJ^07 

$69.95 


MFiMOT  Deluxe  Electronic  Keytr  sends  iambic, 
automatic,  semi-auto  or  manual.  Use  squeeze, 
single  lever  or  strafght  key.  Plus/minus  keying.  B 
to  50  WPM.  Speed,  weight,  tone,  volume  controls. 
On/Off,  Tune,  SemJ-auto  switches.  Speaker.  RF 
proof.  7x2x6  inches.  Uses  9  V  battery,  6-9  VDC 
or  110  VAC  with  AC  adapter,  MFJ-1306*  $9,95 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (less  shipping. 

•  One  year  unconditional  guarantee  •  Made  In  USA 

•  Add  $5  00  each  shipping/handling  •  Cafl  or  write 
for  free  catafog.  over  100  products 


MFJ  ENTERPRISES,  INC. 

Box  494,  Mississippi  State.  MS  39762 


TO  ORDER  OR  FDR  YOUR  NEAREST 
DEALER.  CALL  TOLL-FREE 


VISA* 


647-1800 


Can  601-323-5869  in  Miss,  and  outside 
continentaf  USA  Telex  53-4590  MFJ  STKV 


AFFORDABLE  PACKET  RADIO  FROM  MFJ 

An  identical  TAPR  TNC  2  clone  with  a  new  cabinet  and  added  features  . ,.  for  an  incredible  $129.95. 


MFJ-1270 


129 


95 


Hn  Twer  wunarT  tj&m 


*r* 


PTt 


•       • 


Join  the  exciting  packet  radio  revolution  and  enjoy  error-free  communica- 
tion t  ...  tor  an  Incredible  $129.95. 

MFJ  brings  together  efficient  manufacturing  andTAPRs  (Tucson  Amateur 
Packet  Radio)  leading  edge  technology  to  bring  you  affordable  packet  radio 
You  get  a  nearly  identical  clone  of  the  widely  acclaimed  TAPR  TNC  2  with 
identical  software  and  hardware.  It's  In  a  new  cabinet  and  includes  a  TIL 
serial  port  for  extra  versatility 


All  you  need  Is  your  rig.  home  computer  with  a  RS-232  serial  port  and  a 
terminal  program.  If  you  have  a  Commodore  64.  1?8  or  VIC-2Q  you  can  use 
MFJ's  optional  Starter  Pack  to  get  on  the  air  immediately.  You  get  interfac- 
ing cable,  terminal  software  on  tape  or  disk  and  complete  Instructions  ... 
everything  you  need  to  gel  on  packet  radio.  Order  MFJ-12&2  (disk)  or  MFJ- 
1283  (tape).  $19  95  each. 

Unlike  machine  specific TNCs,  you  never  have  to  worry  about  your  MFJ-1270 
being  obsolete  because  you  change  computers  or  because  packet  radio  stand- 
ards change.  You  can  use  any  computer  with  an  RS-232  serial  port  and  an  ap- 
propriate terminal  program,  If  packet  radio  standards  change,  software  up- 
dates will  be  made  available  as  TAPR  releases  them  Also  speeds  in  excess  of 
56K  bauds  are  possible  with  a  suitable  external  modem!  Try  that  with  a  ma- 
chine specific  TNC  Drone  without  hardware  HDLC  as  higher  speeds  come  Into 
widespread  use.  You  can  also  use  the  MFJ-1 270  as  an  irtexpensive  digipeater. 

It  features  the  latest  AX. 25  Version  2.0  software,  hardware  HDLC  for  full  du- 
plex, true  Data  Carrier  Detect  for  HF,  16K  RAM,  simple  operation  phis  more 

Join  the  packet  radio  revolution  now  and  help  make  hiitory  Order  the 
MFJ-1270  today. 


Here  are  MFJ's  latest  and  hottest  products  for  improving  your  station's  performance. 


SUPER 
KEYBOARD 

MFJ-496 

$169  95 

Price  Hashed  50%  to  $169.95!  Get  a  full  feature 
Super  Keyboard  that  sends  CW/RTTY/ASCII  for 
the  price  of  a  good  memory  keyer, 

You  get  the  convenience  of  a  dedicated  keyboard 
—no  program  to  load— no  interface  to  connect- 
just  turn  it  on  and  it's  ready  to  use. 

Tills  5  mode  Super  Keyboard  lets  you  send  CW, 
Baudot,  ASCIL  use  it  as  a  memory  keyer  and  for 
Morse  Code  practice.  You  get  text  buffer,  pro- 
grammable and  automatic  message  memories, 
efror  deletion,  buffer  preload,  buffer  hold. 

TRIPLE  OUTPUT  LAB  POWER 
SUPPLY      mfmooz  $149.95 


MFJ-1702 

$19.95 


$29.95  mfj-1701 


Lao  quality  power  supply  gives  you  plenty  of 
voltage  and  current  tor  all  your  analog  and  dig- 
ital circuits.  3  completely  isolated  outputs  2 
variable  1  5-20  VDC  at  0  5  amp  and  a  fixed  5 
VDC  at  I  amp  Connect  in  series  or  parallel 
for  higher  voltage  and  current.  It's  short  cir- 
cuit protected,  has  excellent  line  (typ.o.01%/ 
V)  and  load  regulation  (typ.O  1%)  Lighted  me- 
ters monitor  volt/cur  12x3x6  in.  110  VAC 

CROSS-NEEDLF  SWR/WATT 
METER  MFJ415   $59.95 

MFJ  !  croii-needle 
SWR/ Wattmeter  givet| 
you  SWR.  forward 
and  reflected  power 
—all  at  a  tingle 
glance!  SWR  is  auto- 
matically computed 

—no  controls  to  adjust.  Easy-to-use  push 
buttons  select  three  power  ranges  that  give  you 
QRPto  full  'agar  limit  power  readings.  Reads  20/ 
200/2000  W  forward,  5/50/500  W  reflected  and  1  1 
to  t  5  SWR  on  easy-to-read  two  color  scate  Light- 
ed meter.  Needs  f2  v  ±10%  full  scate  accuracy. 
bVi  *  VA  x  AVt  inches 


2KW  COAX 
SWITCHES 

Instantly  select  any 
antenna  or  rig  by 
turning  t  knob.  Or- 
ganizes coax  cables 
and  eliminates  plug- 
ging and  unplugging. 
Unused  terminals  are 
grounded  to  protect 
your  equipment  for  stray  RFt  static  and  lightning, 
2  KWPEP,  1  KWCW.  For  50 to  75 ohm.  Negligible 
loss,  SWR,  and  crosstalk  gives  high  performance 
SO-239S,  Convenient  desk  or  wall  mounting 

MFJ-1702,  $19.95.  2  petition*.  Cast  aluminum 
cavity  construction  gives  excellent  performance 
up  to  500  MHz  with  better  than  60  d8  isolation  at 
450  MHz,  Heavy  duty,  low  loss  swikh  has  less 
than  20  milliohm  contact  resistance,  less  than  0.2 
da  loss  and  SWR  oeiow  1  1  2  2  x  lY*x  1  inches 

MFJ- 1701.  $29  95  6  petitions.  White  mafkabfe 
surface  for  recording  ant.  positions.  BV?x  1 V?  x  3  in 

ANTENNA  CURRENT 

PR0BE    MFJ-206  S79.95 

Ttilt  new  breafcth/u  MFJ  Antenna 
Current  Probe  lets  you  monitor  RF 
antenna  currents— no  connections 
needed!  Determine  current  distri- 
bution. RF  radiation  pattern  and 
polarization  of  antennas,  transmis- 
sion lines,  ground  leads,  building 
wiring,  guy  wires  and  enclosures. 

*  Indicate  tranimlttlon  line  radiation  due  to  high 
SWR,  poor  shielding  or  antenna  iinbatance. 

*  Detect  re-radiation  from  ram  gutters  and  guy 
wires  that  ca;i  distort  antenna  field  patterns 

*  Detect  RF  radiation  from  ground  leaos.  power 
cords  or  building  wiring  that  can  cause  RFi 

*  Determine  If  ground  system  is  effective 

*  Pinpoint  RF  leakage  in  shielded  enclosures 

*  Locate  the  best  place  for  you;  mobile  antenna 

*  Ute  as  tuned  field  strenght  meter, 
Monitors  RF  current  by  sensing  magnetic  field, 

Uses  an  electrostatically  shielded  ferrite  core,  FET 
RF  amplifier,  op-amp  meter  circuit  ior  excellent 
sensitivity,  selectivity.  1  8-30  MHz.  Has  sensi- 
tivity, bandswitcft.  tune  controls,  telescoping  an- 
tenna for  field  strenght  meter  4x2x2  inches 


MFJ's  Best  VERSA  TUNER 

MFJ-949C    $149.95 


MFJ's  best  300  watt  tuner  is  now  even  better1 

The  MFJ-949C  all-in-one  Deluxe  Versa  Tuner  I! 
gives  you  a  tuner,  cross-needle  SWR/Watrmeter, 
dummy  load,  antenna  switch  and  baiun  in  a  new 
compact  cabinet.  You  get  quality  conveniences 
and  a  clutter-free  shack  at  a  super  price. 

A  new  cross-needle  SWR ■' Wattmeter  gives  you 
$WRT  forward  and  reflected  power— all  at  a  sin- 
gle glance.  SWR  is  automatically  computed  with 
no  controls  to  set  Has  30  and  300  watt  scale. 

Run  up  to  300  watts  RF  output— and  match  co- 
ax, balanced  lines  or  random  wires  from  1.8  thru 
30  MHz.  Tune  out  SWR  on  dipoles,  vees.  long 
wires,  verticals,  whips,  beams/quads,  10x3x7  in. 

DIGITAL   SWR/WATTMETER 


MFJ-A18 

$89.95 


Fully  automatic  Digital  SWR/ Wattmeter  reads 
SWR  11  to  1  9  9  directly  and  instantaneously— no 
SWR  knob  to  set.  Huge  0.6  inert  bright  orange 
digits  make  across -the-room  rearjing  easy.  12 
segment  LED  bar  graph  wattmeter  gives  instan- 
taneous PEP  readings  up  to  200  watt  RF  output. 

Good,  bad,  mltmatch  trl-color  LEDt  Indicate 
SWR  eonditiont.  Small  size  (5V?  x  4V4  x  1  in.)  and 
easy  to-read  digital  display  makes  it  ideat  for  mo- 
bile use  For  50  ohm  systems  1  a-30  MHz.  12 
VDC  or  110  VAC  with  MFJ-1312.  $9.95 

MOBILE  ANTENNA  MATCHER 
mfj-910  $19.95 

Lower  your  SWR  and 
Get  more  power  into 
your  mobile  whip  for 
solid  signals  and  more 
OSOs.  Your  solid  state 
rig  puts  out  more  power  and  generates  less  heat 
For  10-80  meter  whips.  Easy  plug-in  installation. 
Complete  instructions.  Fits  anywhere.  2V2x2Vi\n. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRT  IT-NO 
OBLIGATION    IF  NOT  SATISFIED    RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  .less  snipping) 
•  One  year  unconditional  guarantee  ■  Add  $5.00  each 
shipping/handling  •  Call  or  write  for  free  catalog, 
over  100  products. 


MFJ  ENTERPRISES.  INC. 
Box  494  Mississippi  Stare.  MS  39/62 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER  CALL  TOLL-FREE 

800-647-1800 

Call  601-323-5869  tn  Miss  and  outside 
continental  USA  Telex  53-4590  MFJ  STKV 
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PoiMTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 

WORLD  SSB 
CHAMPIONSHIPS 

Announcing  the  January  Classics — the 
1986  running  of  the  World  SSB  Champion* 
ships?  The  first  and  only  contests  of  their 
kind,  these  live  (5)  individual  single  band 
events  are  world-renowned  and  arnonosi 
the  most  challenging  events  on  the  bands 
today.  Winners  of  each  contest  deiei mine 
Iho  World  Champion  for  15-.  20-,  40 -,  75-, 
and  160-meter  single  sideband: 

January  11,  1986 

0000-2400  UTC 

5th  40-Meter  World  SSB  Championship 

January  12.  1966 

0000^2400  UTC 

5th  7£Meter  World  SSB  Championship 

0000  UTC  January  18, 1986, 
through  2400  UTC  January  19.  1986 
7th  160-Meler  World  SSB  Championship 

January  25, 1986 

0000-2400  UTC 

2nd  15^ Meter  World  SSB  Championship 

January  26,  1988 

0000-2400  LTTC 

2nd  20- Meter  World  SSB  Championship 

Stations  may  be  worked  only  once  per 
event  All  contacts  must  be  two-way  SSB, 
All  stations,  regardless  of  operating  class, 
may  operate  the  entire  contest  period. 

OPERATOR  CLASS: 

(a)  single  operator,  single  transmitter, 
SSB  only;  (b)  multi-operator,  single  trans- 
mitter. SSB  only. 

EXCHANGE: 
Stations  within  the  48  continental  US 


states  and  13  Canadian  provinces  or  terri- 
tories transmit  RS  report  and  state,  prov- 
ince, or  territory-  All  others.  Including 
Alaska  ami  Hawaii,  transmit  RS  report  and 
ARRL  DXCC  country 

QSO  POINTS: 

5  QSO  points  for  contacts  wtthtn  your 
Own  continent 

10  QSO  points  for  contacts  outside  your 
own  continent. 

MULTIPLIERS: 

1  multiplier  point  is  earned  for  each  con- 
tlnental  US  slate  {48  max.),  Canadian  prov- 
ince or  territory  (13  max.),  of  ARRL  DXCC 
country  {excluding  the  United  Stales  and 
Canada). 

SUGGESTED  FREQUENCIES: 

21,250-21.350;  14.175-14.250;  7,050- 
7,080  IDX):  7.175-7.250  (VWVE);  3.760- 
3790;  3,805-3.875;  1.830-1.850;  1.855- 
1.900  MHz. 

DX  WINDOW: 

For  the  purpose  of  this  event,  DX  win- 
dow frequencies  are  reserved  for  spiff 
band  operation  only.  YWE  stations  are 
net  to  transmit  in  the  window  ai  all  DX 
si ai ions  may  transmit  but  must  receive 
Outside  the  window  frequencies  OX  win- 
dows include  7.0>8O-7.090,  3.790-3&05. 
1.625-1.830.  1.850-1.855,  and  1..907-T.913 
MHz. 

FINAL  SCORE: 

Total  QSO  points  x  multiplier 
points  =  claimed  score, 

ENTRIES: 

Entries  must  include  (1)  a  conlest  log, 
(2}  a  dupe  sheet  for  100  or  more  contacts, 
(3)  a  lisi  of  multipliers,  and  (4)  a  summary 


CALENDAR 


Jiin  1 
Jan  5 
Jan  11 
Jan  11-12 
Jan  11-12 
Jan  ti-12 
Jan  12 
Jan  18-19 
Jan  18-19 
Jan  18-19 
Jan  2S-Feb  2 
Jan  25 
Jan  25-26 
Jan  26 
Jan  25*27 
Feb  1-3 
Feb  8-9 
Feb  8^9 
Feb  15-16 
Feb  22 
Mar  1-2 
Mar  15-16 
Apr  12-13 
Apr  14 
Apr  22 
Apr  30 
May  8 
May  17 
Jun  7-6 
Jun  28-29 
Jul  1 
Jul  12-13 


ARRL  Straight  Key  Night 

ARRL  Midnight  Special 

5th  Annual  73  40- Meter  World  SSB  Championship 

Hunting  Uons  In  The  Air  Contest 

QRP  CW  Contest 

ARRL  VHF  Sweepstake* 

Slh  Annual  73  75-Meter  World  SSB  Championship 

7th  Annual  73  160-Meier  World  SSB  Championship 

Antenna  Experimenter' s  Contest  Sprint 

North  Dakota  QSO  Party 

ARRL  Novice  Roundup 

2nd  Annual  73  1 5-Meter  World  SSB  Championship 

Michigan  YL  QSO  Party 

2nd  Annual  73  20-Meter  World  SSB  Championship 

Classic  Radio  Exchange 

New  Hampshire  QSO  Party 

Dutch  PACC  Contest 

YUSSB  QSO  Party— Phone 

AflRL  International  DX  Contest— CW 

RTTY  World  Championship 

ARRL  International  DX  Contest— Phone 

YL  ISSB  QSO  Party-CW 

CARF  Commonwealth  Phone  Contest 

ARRL  144-MHz  Sprint 

ARRL  220  MHz  Sprint 

ARRL  432-MHz  Sprint 

ARRL  1296MHz  Sprint 

ARRL  50 -MH?  Sprint 

ARRL  VHF  QSO  Party 

ARRL  Field  Day 

CARF  Canada  Day  Conlest 

IARU  Radiosport  Championship 


RESULTS 


1965  New  Jersey  QSO  Parly 
Top-Scoring  Stat  tons 

New  Jersey  Out-Of  Stata 

WA2WJY  27,450  W5PWG  1,152 

NC2V         25,920  K4FHQ  629 

W2MYA     18,792  KY7M  592 

K2AA          11,856  K4BAI  576 

KA2VA2     10.948  WtGAX  576 

N1PL  544 


Sheet  as  outlined  below.  Be  sure  to  in 
elude  your  soapbox  comments  and  a 
black  and  white  photo  tor  possible  publi- 
cation. 

SUMMARY  SHEET; 

Summary  sheets  must  contain  [A)  con- 
test callsign,  [2}  your  state,  province,  terri- 
tory, or  ARRL  DXCC  country.  (3)  station 
owner's  name  and  mailing  address,  (4)  a 
list  of  station  equipment  and  antenna<s), 
(5)  the  operator  class,  (6)  total  QSOs,  (7)  to- 
tal QSO  points  earned.  (8)  total  US  states 
worked,  {9)  Canadian  provinces  and  terri- 
tories worked.  (10)  the  total  of  ARRL  OXCC 
countries  worked,  (11)  total  multiplier 
points,  and  {12)  your  claimed  contest 
score, 

ENTRY  DEADLINE' 

Entries  should  be  mailed  to  the  appro- 
priate contest  chairman  listed  below.  En- 
tries must  be  POSTMARKED  NO  LATER 
THAN  FEBRUARY  20w  1986  Late  entries 
will  be  registered  as  check  logs, 

DISQUALIFICATION 

Contestants  may  be  disqualified  il  they 
run  Illegal  power,  cause  deliberate  inter- 
ference, fall  to  comply  with  the  rules  for 
the  DX  window,  attempt  to  achieve  a  scor- 
ing advantage,  or  if  duplicate  contacts  not 
cancelled  exceed  more  than  3%  of  the  to- 
tal contacts  made.  Decisions  of  the  con 
tesi  committee  are  final.  Disqualified 
stations  will  be  barred  from  these  events 
for  one  year  thereafter, 

PENALTIES: 

A  penalty  of  100  QSO  points  will  be  as 
sessed  for  each  duplicate  contact 
counted  in  a  contestant's  claimed  score. 

AWARDS: 

A  minimum  of  100  QSOs  must  be 
worked  in  an  event  to  be  eligible  for  a  con 


test  award.  Plaques  will  be  issued  to  the 
World  Championship  Stations.  Awards 
will  be  issued  In  each  operator  class.  In 
each  continental  US  state,  Canadian  prov- 
ince and  territory,  and  ARRL  DXCC  coun- 
try represented. 

RULES  AND  FORMS: 

Contestants  are  encouraged  to  use  of- 
ficial conlest  forms.  To  obtain  your  own 
copy  of  the  rules  and  each  contest  fotmt 
send  an  SASE  to;  Contest  Rules  and 
Forms,  Bitty  Maddox  KA5JJK&,  1762  Bay- 
view  Vista  Drive,  Annapolis  MO  2t4&t. 

Malt  Your  Entry  To: 
15-Meter  Contest  Chairman 
Gary  Vest  WA3KCY 
Star  Route,  Box  34 
HolltdayTX  76366 

40-Meter  Contest  Chairman 
Dennis  Vounker  NE61 
43261  6th  Street  East 
Lancaster  CA  93535 

160-Meter  Contest  Chairman 
Harry  Arsenault  K1PLRJ4 
704CurtIss  Drive 
Gamer  NC  27529 

20-Meter  Contest  Chairman 
Chuck  Ingram  WA6R 
44720  N.  11th  Street  East      * 
Lancaster  CA  93535 

75-Meter  Contest  Chairman 
Ron  Johnson  KC7PA 
66  South  300  west 
Brigham  City  UT  BO02 

ARRL  STRAIGHT  KEY  NIGHT 
Starts:  0000  UTC  January  1 
Ends:  2400  UTC  January  1 

Sponsored  by  the  ARRL,  this  Is  a 
friendly  meeting  on  the  air  using  straight 
keys.  Suggested  areas  ot  operation  on  60, 
40t  and  20  meters  are  60 1o  80  kHz  from  the 
lower  band  edges  and  10  kHz  from  the 
lower  Novice  band  edges.  When  partlci- 
paling,  use  "SKN"  instead  of  RST  preced- 
ing the  three-digit  r&port  to  clue  In 
passersby.  Following  SKN,  send  a  list  of 
stations  worked  plus  your  vote  for  best 
fist  heard  during  the  period.  Nole,  your 
vote  does  not  have  to  be  from  the  stations 
worked;  It  can  be  another  station  you've 
heard  working  SKN.  This  Is  not  a  contest, 
so  quick  contest-like  exchanges  are  dis- 
couraged, include  a  vote  for  1  he  mosi  in- 
teresting QSO  besides  your  besi  fist  vote 


>r 


BADGER    STATE 

Smoke  Signals 


Serving  Amateur  Radio  in  Wisconsin 


NEWSLETTER  OF  THE  MONTH 

Imagine  our  surprise  when  we  opened  the  latest  Badger  Stale  Smoke  Sig- 
nals—and  a  pair  of  3-D  glasses  fell  out!  The  glasses,  donated  by  a  local  televi 
sion  station,  allowed  us  to  see  the  Yellow  Thunder  (Wisconsin!  ARC'S  Field  Day 
operation  as  if  we  were  actually  there'  To  our  knowledge  this  is  the  lirst  time 
that  3-0  pictures  have  appeared  in  a  radio  club  newsletter 

But  the  flashy  pictures  are  not  the  only  reason  that  Srnorte  Signals  is  this 
month's  winner.  We've  been  consistently  impressed  by  the  quality  and  broad  I  h 
of  the  coverage  given  amateur  radio  by  Editor  Ken  Ebneler  K9ZZ.  Smote  Signals 
Is  a  publication  that  serves  all  of  the  radio  clubs  in  Wisconsin,  so  Ken  obviously 
has  a  great  deal  of  information  to  draw  from.  Each  issue  we've  seen  has  been 
lively  reading,  and  wed  like  to  congratulate  Ken  and  his  crew  for  putting  out 
such  a  great  publication. 

To  enter  your  club's  newsletter  in  73s  Newsletter  of  the  Month  Contest,  send 
It  to  73  Magazine.  Editorial  Offices.  80  Pine  Street.  Peterborough  NH  03458,  Attn: 
Newsletter  of  the  Month. 
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Kantronics  UTU-XT 


NOW  —  for  ANY  computer, 
the  intelligent  terminal  unit 
that  can  change  its  spots. 

Can  you  imagine  a  terminal  unit  (TU) 
that  has  user  programmable 
parameters?  Would  you  like  to  be  able 
to  vary  the  MARK  and  SPACE  tones  you 
use  by  computer  control,  save  these 
parameters  for  next  time,  and  be  able  to 
change  the  center  frequency  and 
bandwidth  of  the  CW  detector?  All  this 
can  be  done  with  the  Universal  Terminal 
Unit-XT  by  Kantronics. 

Imagine  a  CW/RTTY/ASCII/AMTOR 

machine  that  operates  with  a  TNC-like 
command  structure,  including  54 
commands.  The  UTU-XT  does  just  that 
with  a  6303  microcomputer,  2K  of  RAM, 
NOVRAM,  and  128K  of  EPROM 
embedded  inside. 


UTU-XT  is  also  compatible  to  any 
computer  with  an  RS232  or  TTL  (C-64) 
serial  port  —  the  circuit  is  built  in.  This 
allows  you  the  flexibility  to  change 
computers  at  any  time. 

UTU-XT  operates  CW  from  6-99 
WPM,  RTTY  from  45  to  300  baud.  ASCII 
from  110  to  300  baud,  and  AMTOR 
modes  A,  B,  and  L.  Selective  RTTY  and 
SELFEC  are  included. 
Suggested  retail  $359.95 

I  Kantronics 

1202  E.  23rd  Street     (913)  842-7745 

Lawrence,  Kansas  66046 


here  is  the  next  generation  Repeater 


MARK  4CR 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  M aster tm  real  speech  ■  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver    voting    •    clock   time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 

Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


ICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834    (617)  372-3442 


and  mail  a  report  to  ARRL  Headquarters,       mum  of  15  contacts  will  receive  a  special 
N e w ! ngton  CT  06 T 11  by  J anuary  1 0,  1 3B6.         certi  1  Scat e. 


ARRL  MIDNIGHT  SPECIAL 
Starts:  0400  UTC  January  5 
Ends:  0600  UTC  January  5 

During  the  first  hour  use  SO  CW;  during 
the  second  hour  use  75  phone.  Wort;  sta- 
tions once  on  each  mode.  Suggested  fre- 
quencies are  3540-3570  and  3855-38S6. 
Exchange  3-digit  consecutive  serial  num- 
ber beginning  with  001  plus  name.  Final 
score  equals  total  number  of  QSOs 
worked  with  no  multiplier,  Mail  entries  by 
February  3,  1986,  to  ARRL  Headquarters, 
Newlngton  CT  06111,  Top  scores  will  be 
listed  in  QST 

HUNTING  LIONS  IN 

THE  AIR  CONTEST 

Starts:  0000  UTC  January  11 

Ends:  1200  UTC  January  12 

The  contest  is  sponsored  by  Lions 
Clubs  International  and  coordinated  by 
Lions  Club  Rio  de  Janeiro  Arpoador—  Bra- 
zil. Participation  in  the  contest  ts  open  to 
all  duty- licensed  radio  operators.  Lion  and 
non  Lion  There  are  two  modes:  phone  and 
CW  Participation  in  both  modes  is  al- 
lowed but  points  are  counted  separately 
All  amateur  stations  participating  must 
Operate  within  their  licensing  regulation. 
Separate  categories  will  exist  for  single- 
operator  and  radio  clubs/societies.  Multi- 
operators  may  participate  as  long  as  they 
do  not  operate  simultaneously  with  the 
same  prefix.  However,  each  call  sign  used 
must  be  listed  on  the  log 

Use  80,  40,  20.  T5.  and  10  meters.  Asso- 
ciates of  the  Lions  Club  of  Rio  de  Janeiro 
Arpoador  will  operate  mainly  within  the 
first  50  khz  of  each  band  and  around 
14.270*  21.270,  and  2&  550.  Only  one  QSO 
with  (he  same  station  on  each  band  and 
each  mode  may  be  counted.  Remember 
thai  phone  and  CW  are  counted  sepa- 
rately* 

EXCHANGE: 

RS(T)  and  sequential  QSO  number, 
When  contacts  are  made  with  Lions,  Leos. 
or  Lionesses r  the  name  of  the  club  con- 
tacted should  be  clearly  Identified. 

SCORING: 

QSOs  within  the  same  continent  count 
1  point,  while  those  between  different  con- 
tments  count  3  points.  Score  10  extra  bo- 
nus points  for  each  QSO  with  a  member  of 
a  Lion.  Lioness,  or  Leo  Club  from  a  differ- 
ent country  or  5  points  with  in  the  same 
country.  Score  20  bonus  points  for  a  QSO 
with  a  member  of  the  Lions  Club  Rio  de 
Janeiro  Arpoador  or  for  each  QSO  with  a 
member  of  the  Melvin  Jones  Memorial  Ra- 
dio Dub  ol  the  United  States,  Score  25  ex- 
ire  points  if  contact  is  made  with  the 
Arpoador  official  station  with  cadsign 
PY1LCA. 

Contacts  between  Brazilian  stations 
and  members  of  the  Arpoador  club,  as 
well  as  North  American  stations  and  Mel- 
vln  Jones  Memorial  Radio  Club,  wilt  count 
only  5  extra  points.  Contacts  between  Bra- 
zilian stations  and  the  Arpoador  official 
station  I.PV1  LCA.I  will  count  ony  10  extra 
points.  Contacts  between  members  of  the 
Arpoador  club,  as  well  as  contacts  be- 
tween members  of  the  Melvin  Jones  Me- 
morial Radio  Club,  will  not  count  any 
bonus  points. 

AWARDS: 

For  both  categories,  the  Pons  Club  in- 
ternational will  present  trophies  for  first, 
second,  and  third  place  on  both  modes 
For  single  operators,  fourth  through  tenth 
places  will  receive  plaques.  In  addition, 
each  log  sent  by  participants  with  a  mini- 


ENTRIES: 

Keep  a  separate  Fog  for  each  mode  and 
cf early  Indicate  the  operating  category, 
Each  panic  pant  will  note  in  the  logs  the 
cat* sign  and  information  exchanged-  Con- 
firmation of  contacts  win  be  made  by  com- 
paring  the  logs  of  participants.  Par- 
ticipants should  send  theEr  togs  by  air  mail 
not  later  than  February  15,  1986,  to:  Con- 
test Committee,  Rio  de  Janeiro  Arpoador 
Uons  Club,  Rua  Sao  Francisco  Xavier  No 
246,  Apt.  407,  20551,  Rio  de  Janeiro,  RJ, 
Brazil. 

MICHIGAN  QRP  CLUB 

CW  CONTEST 

Starts:  1500  UTC  January  11 

Ends:  1500  UTC  January  12 

The  contest  is  open  to  alt  amateurs  and 
all  are  eligible  for  the  awards.  This  is  a 
CW-onty,  aliband  QRP  contest.  Use  ait 
bands  from  160  to  10  meters,  excluding 
WARC  bands.  Each  station  will  be  com- 
peting within  his  own  state,  province,  or 
country  in  one  of  the  following  categories. 
(1)  one  Watt  or  less  output  power:  (2)  five 
Watts  or  less  output  power;  (3)  over  five 
Watts  output  power. 

EXCHANGE: 

RST.  state,  province,  or  country,  plus 
power  output. 

SCORING 

Each  contest  is  worth  one  QSO  point 
Multiply  by  the  number  of  states,  prov- 
inces, and  countries  worked  per  band  for 
total  points.  IF  operating  10Q*/* -natural  or 
battery  emergency  power,  use  a  bonus 
multiplier  of  1.5  times  total  points 

AWARDS: 

Certificates  will  be  awarded  to  the  high- 
est-scoring station  in  each  state,  province, 
and  country. 

ENTRIES: 

Log  Information  must  include;  Ml  log 
data  with  a  separate  log  for  each  band, 
name  and  address,  equipment  used,  and 
power  output.  Logs  must  be  received  no 
later  than  six  weeks  after  the  end  of  the 
contest.  Please  Include  an  SASE  or  two 
IRCs  for  contest  results  if  desired.  Send 
all  logs  to:  Chris  He  thorn  KM6X,  §813 
Meese  Dr. ,  Lansing  Mi  46910. 


ARRL  VHF  SWEEPSTAKES 
Starts:  1900  UTC  January  11 
Ends:  0400  UTC  January  13 

Sponsored  by  the  ARRL,  this  ft  the  39ih 
annual  running  of  this  event  As  usual. 
check  QST  for  any  last  minute  rule 
Changes,  The  object  of  this  contest  is  to 
work  as  many  tfrnatpurs  In  as  many  2  by-1- 
degree  grid  squares as  possible,  using  au- 
thorized amateur  frequencies  above  50 
MHz.  Foreign  stations  may  only  work  Wl 
VE  amateurs. 

Operating  categories  include:  (A)  single 
operator,  single  band;  (B)  single  operator, 
allband,  iC)  multi-operator.  Single  band 
entries  may  submit  QSOs  made  on  other 
bands  tor  AS RL-af filiated  club  competi- 
tion credit  Multi-operator  stations  must 
have  all  equipment  and  antennas  located 
within  a  300-meter-diameter  circle. 

Use  ol  repeater  frequencies  or  retrans 
mission  of  either  signal  is  not  permitted. 
This  also  Includes  soliciting  contacts  via 
2-meter  repeaters  or  on  repeater  frequen- 
cies. Use  of  national  simplex  frequency. 
146.52  MHz,  or  immsdiate*ddjaceni  guard 
frequencies  Is  likewise  prohibited.  How- 


ever, there  are  no  restrictions  on  the  use 
of  223.50  MHt 

Only  recognized  simplex  frequencies 
may  be  used,  such  as  144,90  to  145.10: 
148\49J,55A5a,  U7T42/.45r.4S/.51/.&4/.57 
MHz  on  2-meter s  LocaF-oplion  simplex 
channels  and  frequencies  adjacent  to 
these  frequencies  that  do  not  violate  the 
intent  Of  the  above  rules  or  the  spirit  and 
intent  Of  the  band  plans  may  be  used  lor 
contest  purposes. 

Stations  may  be  worked  only  once  per 
band  from  any  given  grid  square  for  credit, 
regardless  Of  mode.  Stations  changing 
grid  squares  must  submit  a  separate  entry 
for  each  grid  square  from  which  they  op- 
erate, Crossband  QSOs  do  not  count. 

Any  transmitter  used  to  contact  one  or 
more  stations  may  not  be  used  under  any 
other  call  during  the  contest  period,  with 
the  exception  of  f amity  stations  where 
more  than  one  call  is  assigned  to  one  lo- 
cation by  FCC/DOC,  Only  one  signal  per 
band  Is  permuted  at  any  given  time,  re- 
gardless of  mode-  While  no  minimum  dis- 
tance is  specified  for  contacts,  equipment 
should  be  capable  of  real  communica- 
tions over  at  least  1  km  Above  300  GHz, 
contacts  are  permitted  for  contest  credit 
only  between  licensed  amateurs  of  Tech- 
nician class  or  higher  using  coherent  r» 
diation  (laser)  and  employing  at  least  one 
stage  of  electronic  detection  on  receive 

Multi-operator  stations  may  not  Include 
QSOs  with  their  own  operators  except  on 
frequencies  higher  than  2.3  GHz,  Even 
then,  a  completely  different  station  must 
exist  for  each  QSO  made  under  these  con- 
ditions. 

EXCHANGE: 

Grid-square  locator  (see  the  January. 
1983.  QST.  page  491.  signal  reports  are  op- 
tional. Partial  QSOs  do  not  count  Both 
can  signs,  the  full  exchange,  and  acknowl- 
edgement must  be  sent  and  received  for 
credit.  Any  station  located  precisely  on  a 
dividing  line  between  grid  squares  must 
select  only  one  as  the  location  for  ex- 
change purposes  A  different  grid  square 
multiplier  cannot  be  given  out  without 
moving  the  complete  station  at  least  100 
meters* 

SCORING: 

Count  one  point  for  complete  two-way 
OSGs  on  50  and  144  MHz.  two  points  on 
220  or  432  MHz,  four  points  on  302  and 
1296  MHz,  and  eight  points  on  2.3  GHz  or 
higher.  The  multiplier  is  the  total  number 
of  different  grid  squares  worked  per  band 
Final  score  is  total  QSO  points  times  total 
number  of  multipliers. 

AWARDS: 

Suitable  awards  will  be  presented  to  the 
top-scoring  single  operator  in  each  ARRL 
section  and  on  each  band  in  each  section 
for  single- band  entries.  The  top  mult  lop* 
erator  awards  will  be  made  for  top  scores 
In  each  ARRL  section  where  significant  ef- 
fort or  competition  is  evidenced,  Multi^op- 
erator  entries  are  not  eligible  for  single 
band  awards, 

ARRL-atfiliated  clubs  can  compete  lor 
gavels  on  three  levels:  unlimited,  medium, 
and  local.  Details  are  listed  in  the  January 
issue  of  QST 

ENTRIES: 

Logs  must  Indicate  time  in  UTC,  bands, 
calls,  and  complete  exchanges.  Multi- 
pliers, should  be  numbered  clearly  the  first 
time  they  are  worked.  Entries  with  more 
than  200  total  QSOs  must  include  cross- 
check sheets.  All  entries  must  be  post- 
marked no  later  than  30  days  after  the  con- 
test and  mailed  to  the  ARRL  Newj  ngton 
CT  06111,  Use  ARRL  VHF  SS  forms  or  a 
reasonable  facsimile,  reach  entrant  agrees 
to  be  bound  by  the  provisions  of  the  rules, 


the  regulations  Of  hie  or  her  licensing  au- 
thority, and  the  decisions  of  the  ARRL 
Awards  Committee,  Disqualifications  will 
be  made  for  excess  duplicates  and  call- 
Sign  or  exchange  errors. 

NORTH  DAKOTA  QSO  PARTY 
0000-0800  UTC  January  18 
1600-2400  UTC  January  18 
0800-1600  UTC  January  19 

Sponsored  by  the  Bed  River  Radio  As- 
sociation, contestants  may  work  stations 
once  per  band  and  mode. 

EXCHANGE: 

Signal  report  and  QTH  [county  for  ND 
stations;  state,  province,  or  country  for 
others). 

SCORING: 

10  points  per  phone  contact,  20  points 
per  CW  contact,  and  50  points  per  RTTY 
contact.  ND  stations  add  250  bonus 
points  for  working  5  Novices.  Multiplier  tor 
ND  stations  ts  number  of  statesJprov- 
ir>ces/coun tries  worked,  Multiplier  for  non- 
ND  stations  is  the  number  of  ND  counties 
worked  (53  maximum) 

FREQUENCIES. 

Phone— 1.810,  3.905.  7.280,  14.295, 
21.380.  and  2&50Q;  CW— 1.810.  3.540,  and 
35  kHz  up  from  the  band  edges;  Novice — 
25  kHz  up  from  the  band  edges 

ENTRIES: 

Mail  Logs  by  February  28,  1966,  to  Mike 
FBeaton  KD3A,  2267  Fiickertail  Drive,  Fargo 
ND  58103.  Include  a  targe  SASE  for  re- 
sults. 

RATS  NEST  AND  CROOKED 
STICK  VI  ANTENNA  EXPERI- 
MENTER'S CONTEST  SPRINT 

Starts:  2300  UTC  January  18 
Ends:  0400  UTC  January  19 

Sponsored  by  the  Issaquah  Amateur 
Radio  Club,  the  object  of  this  contest  fs  to 
accumulate  QSO  points  by  making  con- 
tacts using  a  home-brew  wire  antenna. 

The  antenna  may  be  In  any  configuration, 
as  long  as  It  Includes  the  use  of  a  crooked 
stick  support.  Maximum  transmitting 
power  is  250  Walts  dc  Input. 

EXCHANGE: 

Name,  QTH,  type  of  antenna,  and  indi- 
cate if  I  ARC  member 

FREQUENCIES 

CW- 7.050  IO  7,150.  SSB— 7.225  to 
7  300- 

SCORING: 

CW  QSOs  count  5  points,  phone  2 
points,  Each  new  state,  province,  or  coun- 
try counts  as  a  multiplier  of  two.  To  en- 
courage "Elmerlng"  and  participation  of 
everyone  interested  in  amateur  radio,  new 
Individuals  and  old-timers  alike,  the  fol- 
lowing bonus  has  been  established:  Con- 
tacts made  with  an  apprentices  assis- 
tance, add  2  points  Contacts  made  by  an 
apprentice  (minor  coaching  allowed)  add  5 
points, 

AWARDS: 

Best  CW,  SSB,  Novice/Tech:  best  with 
Rats  Nest  antenna:  best  Elmer.  There  ts 
a*so  a  personalized  f*at  Catcher  certifi- 
cate for  contacting  three  or  more  I  ARC 
members. 

ENTRIES: 

Submit  entries  by  February  1.  1986.  In- 
clude summary  sheet  with  points  per 
mode,  bonus  points  earned,  total  points 
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ANOTHER  BREAKTHROUGH  FROM  AEA 


Packet  +  RTTY= 
Pakratt™  PK-64. 

It  you  Ye  read  about  packet,  or 
are  already  into  ii,  you  know  how 
exciting  it  is.  Willi  the  hot  new 
Pukrau  PK  64  we've  just  brought  a 
new  dimension  to  packet.  The 
Pakratt  PK-64  is  a  complete,  fully 
assembled  and  tested  packet  radio 
o  mi  roller  which,  together  with  a 
Commodore  b4  or  128  computer, 
can  convert  vour  shack  into  a 
packet  operations  center. 
And  we've  included  a  new  version 
of  OUT  advanced  MBA-TOR™  soft- 
ware to  make  it  the  first  packet 
controller  with  AMTOR,  Baudot, 
ASCII  and  Morse.  But  an  even 
more  exciting  part  of  the  Pakratt 
controller  is  its  great  price. 

Incredibly  Simple 
To  Set  Up 

Just  plug  the  Pakratt  controller 
into  the  C-64's  game  cartridge 
slot,  add  a  mic  connector  lor 
connecting  to  your  particular 


transceiver,  and  you're  set. 
If  you're  anxious  to  try  it  out,  our 
new  "quickstart"  manual  section 
can  get  you  on  the  air  in  under 
¥1  hour. 

Simply  Powerful 

The  versatile  Pakratt  controller 
shows  messages  and  connect 
status  simultaneously  on  your 
Commodore  with  a  unique  split 
screen  display.  And  it  lets  you 


PK^64  shown  with  HF  modem  option. 
Computer  not  included. 

send  letter- perfect  text  from  the 
text  editor  .software  while  mon- 
itoring incoming  messages,  The 
20K  bjte  QSO  buffer  stores  more 
than  20  video  screens  of  text! 
Disk  commands  let  vou  save 


specific  operating  parameters  for 
quick  set-up  for  emergency 
services,  clubs,  and  multiple  fre- 
quency" use.  And  the  Pakratt  con- 
troller's standard,  IAPR  style 
modem  gives  you  300  and  1200 
baud  operation  with  great 
1 IF/VHF  performance. 

We  cant  possibly  list  all  of 
the  important  features  of  Pakratt 
here.  But  the  absolutely  best  part 
of  the  Pakratt  PK-64  is  that  it's  at 
your  dealer  now  So  stop  reading, 
run  down  to  your  local  dealer, 
and  check  Pakratt  out.  Because 
the  real  challenge  will  be  to  find 
one  after  the  other  hams  see  it, 

Pakratt  PK  64.  Packet  Power 
horn  AEA.  At  amateur  radio 
dealers  everywhere. 


Advanced  Electronic  Applications,  Inc. 

P.O.  Box  C-2160 

Lynn  wood,  WA  98036-0918 

(206)  7757373 

Telex:  6972496  AEA  INTL  UW 


Ptftratt  and  MBA-TOft  art 


of  Advanced  Electronic  Applications.  Inc.  Coauodorc  ft*  Is  a  tratonift  of 


Electronics  LTD. 


*• 


When  You  Buy,  Say  73" 
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K3N* 


SEOUL   KOREA       ZONE  25 


HL1TR 


JON.  W.  PARK 

C  P,  O    BOX   8S88 
$•*•/.   tOQ.  KOREA 


GAMES  OF  THE  XXIVTM  OLYMPIAD  SEOUL  1888 


OSL  OF  THE  MONTH 

To  enter  your  OSL  maji  it  in  an  envelope  to  73,  80  Pine  Street,  Peterborough  NH  03458, 
Attn:  OSL  of  the  Month.  Winners  receive  a  ooe-yoai  subscription  (or  extension}  to  73,  Entf  *es 
no*  in  envelopes  cannot  be  accepted 


earned,  name,  call.  Address,  complete  de- 
scription of  antenna  and  equipment  used, 
license  class,  and  copy  of  log  sheet.  Logs 
to  Include  lime,  can,  frequency,  mode,  and 
exchange.  Clearly  mark  three  I  ARC  mem- 
ber contacts  to  qualify  for  Rat  Catcher 
Award,  Send  all  correspondence  and  en- 
tries to  the  Issaquah  Amateur  Radio  Club, 
c/o  Steve  Pack  WB7VAS,  4GQ9  15Sth  Ave. 
SE.  Bellevue  WA  98006. 


ARRL  NOVICE  ROUNDUP 

Starts:  0001  UTC  January  25 

Ends:  23S9  UTC  February  2 

The  object  of  mis  ARRL-sponsored  con- 
test is  for  Novice  and  Technician  opera- 
tors m  the  US  to  exchange  QSO 
information  with  as  many  stations  as  pos- 
sible on  fhefiO-,  40-.  IS*  and  10-meler  Nov- 
ice/Technician bands.  Others  work 
Novices  and  Technicians  only.  All  sta- 
tions must  operate  no  more  than  30  hours 
during  the  contest  period.  Off  periods 
must  be  at  least  15  minutes;  listening  time 
counts  as  operating  time.  Times  on  and 
off  musl  be  Indicated  In  your  log. 

Operating  categories  include:  (A)  single 
operator— one  person  performs  all  trans- 


mitting, receiving,  and  logging  functions, 
(B)  multi-operator,  single  transmitter 
only— those  obtaining  any  form  of  assis- 
tance, such  as  relief  operators  or  logging. 

EXCHANGE; 

Signal  report  and  ARRL  section  or  DX 
country,  Novices  should  send  nN  and  Tech- 
nicians fT  after  their  callsigns  so  others 
will  know  Iheir  license  class. 

SCQR1MG: 

Count  one  point  for  each  complete  two- 
way  QSO  Work  each  station  once,  regard- 
less of  band-  No  crossband  contacts  at& 
permitted  Multiplier  is  the  number  of 
ARAL  sections  plus  VE&VY1  and  foreign 
countries.  Additional  points  can  be  earned 
if  you  have  qualified  for  an  ARRL  Code 
Proficiency  certificate  {not  FCQ.  CP  credit 
equals  the  speed  in  words  per  minute  in- 
dicated on  the  latest  certificate  or  slicker 
held  by  the  em  rant.  Final  score  is  com- 
puted oy  adding  your  Code  Proficiency 
credit  to  your  totai  number  of  QSO  points. 
Then  multiply  that  by  your  ARRL  section/ 
country  total  for  your  final  score. 

AWARDS: 
Certificates  will  go  to  the  top  Novice 


and  Technician  in  each  ARRL  section  and 
each  single-operator  Novice  or  Technician 
who  submits  a  valid  entry  with  200  or  more 
GSOs  Mu  tn -ope  rat  or  or  Genera  I -class  li- 
censees and  above  are  not  eligible  lor 
awards. 

ENTRIES: 

Contest  forms  are  available  from  the 
ARRL  for  an  BASE-  Official  forms  are  rec- 
ommended. Any  entry  making  more  than 
200  GSOs  must  submit  duplicate-check- 
ing sheets  with  alphabetical  listings  of 
stations  worked.  Incomplete  or  late  en- 
tries will  be  classified  as  check  logs.  Logs 
should  Include  dates,  QSO  times,  on  and 
off  times,  complete  exchange  senl  and  re- 
ceived, and  band,  Postmark  entries  within 
30  days  after  the  contest,  addressed  to  the 
ARRL  NewingtonCT  06ni  Each  entrant 
agrees  to  be  bound  by  the  provisions  as 
well  as  the  intent  of  the  rules,  regulations 
of  his/her  licensing  authority,  and  the  de- 
cisions of  the  ARRL  Awards  Committee 
Usual  ARRL  disqualification  rules  apply. 


MICHIGAN  YL  QSO  PARTY 

Starts:  1800  UTC  January  25 

Ends:  1800  UTC  January  26 

Sponsored  by  The  Auto  State  Young  La- 
dies (TASYLs).  No  crossband,  net.  or  re- 
peater GSOs  are  allowed.  Each  station 
can  be  contacted  only  once. 

EXCHANGE: 
RS<T),  QTH.  and  TASYL*  (for  members), 

SCORING: 

Score  one  point  per  QSO  and  multiply 
by  2  if  on  CW.  Multiply  again  by  2  if  TASYL 
member.  Multiply  QSO  points  by  number 
of  different  ARAL  sections  and  DX  coun- 
tries worked. 

ENTRIES: 

Send  togs  to  TASYL  President  Verllne 
Ferris  Kiev,  308  E.  Harry,  Hazel  Park  Ml 
46030.  Entries  must  be  received  by  Febru- 
ary 2B,  1986 

The  TASYL  Certificate  may  also  be 
earned  during  the  QSO  Party  for  working 
TASYL  members.  Charter  Members  1 
through  50  count  2  points,  while  all  other 
members  count  l  point.  Ml  stations  need 
15  paints.  VE  and  other  US  stations  need 


10  points,  and  DX  or  VHF  stations  need  & 
points,  To  apply  for  the  award  send  a 
signed  and  dated  log  showing  the  elate 
and  time  of  contact,  calisigns,  frequency, 
RST,  and  TASYL  number  Certification  giv- 
ing date  and  QTH  must  be  on  the  original 
application  and  signed  by  one  of  the  fol- 
lowing: 2  licensed  amateurs.  General- 
class  or  higher  (non-family},  one  official  of 
a  recognized  club,  or  a  notary  public.  In- 
clude 11.00  to  cover  mailing  costs,  etc., 
and  submit  applications  to  Elaine  Matyja- 
szek  KA8KAK,  1127  Hlllcrest  Dr.,  Boon  Ml 
49618. 

CLASSIC  RADIO  EXCHANGE 

Starts:  2100  UTC  January  20 

Ends:  0400  UTC  January  27 

The  purpose  of  this  event  is  to  restore, 
operate,  and  enjoy  older  equipment.  A 
classic  radio  is  one  which  was  built  since 
1945  which  is  at  least  ten  years  old.  The 
same  station  may  be  worked  with  differ- 
ent equipment  combinations  on  each 
band  on  each  mode.  Non-contestants  may 
be  worked  lor  credit, 

EXCHANGE: 

Name,  FtST,  stale/province/country,  re- 
ceiver and  transmitter  type  (home-brew 
send  PA  tube,  i.e.,  "807 M|,  and  any  other 
potnis  of  interest. 

FREQUENCIES; 

CW  — up  60  kHz  from  the  low  band 
edges;  phone  —  3.910,  7.200,  14.280, 
21.380.  28.580:  Novice/Technician— 3.720, 
7.120,  28,120. 

SCORINQ: 

Multiply  total  QSOs  (all  bands  and  all 
equipment  combinations  used)  by  the  to- 
tal number  of  different  receivers,  iransmit- 
ters,  and  states/provincesfcountries 
worked  on  each  band  and  mode.  Multiply 
that  total  by  your  classic  multiplier  (total 
years  old  of  all  receivers  and  transmitters 
used— three  QSOs  minimum  per  unu.  it 
equipment  is  a  transceiver,  multiply  age 
by  two). 

ENTRIES: 

Send  logs,  comments,  anecdotes,  etc, 
to  Stu  Stephens  K8SJ,  1407  Hollyrood 
Road,  Sandusky  OH  44870.  Include  an 
SASE  for  the  Classic  Radio  NewsteNer 
(published  twice  each  year). 


VHF  POWER  AMP 

AM-61WGRT  (ITT  3211)   116-149.95  MHz  RF 

amp,  50  watt  output 
from  4-10  W  input 
using  Ampere* 
0X393  or  Eimac 
X651Z893G.  has 
silver -pi  a  ted  cavity  in 
removable  drawer  PA 
lube  checked  prior  to  shipment,  but  not  guaranteed  for 
use  in  modified  amps.  Requires  115/230  VAC  &  20 
VDC;  7x19.5x17,  75  fbs  sh  (UPS  in  2  pkgs,}.  Used,  not 
Tested-good  condition .. $209,50 

CU-872  HF  ANTENNA  COUPLER  for  up  to  eight  2-32 
MH2  receivers,  70  ohm  output,  H  connections,  test 
meter,  and  20,6922  tubes    7*3*16  5.  40  lbs  sh 
Used S«.M 

ZMH  UNIVERSAL  BRIDGE,  measures  10  pf-nOO  mf 
Capacitance.  0.1  frrH-l  10  N  Inductance.  Insulation  DC 
Resistance.  Transformer  Turns  Ratio.  DC  Leakage 
Dissipation,  and  0  Storage  115  VAC  60  Hz 
5  8-9-9  8.  latbssh  Used-checked,  $115.00; 
Manual  partial  rep ro.  - SS  50 

Prtctf  FOB.  Uma.  0.  ■  VISA,  MASTERCARD  Accepted 
Allow  for  Snipping  *  Sand  lor  New  FREE  CATALOG 
Address  Oept  73     ■   Phone;  419/227-6573 


1016  E.  EUREKA  •  Box  1105  *  LIMA,  OHIO  •  45601 


AUTHORIZED  KENWOOD 
IC0M  RADIO  DEALER 


i  •, 


■yw¥^/ 


H  i   HE*5TTH  IMC    703  ButfBHcn  Pte  CfcrwtwfQ  *  VA  SfiJTji 
Gtfw&urg  VHrw  13041  «*5*85  »  *   VA   TctFtft  t  «03&7  1'.37 

HaiMHeasfer  MflUKK  91  ndptad  Pixe .Qmxjrii  B*K* .Hi  33071 
Flmta  Plow  19041 G7340K 

U**  ttttttflffid*  Tok  Fit*  Tnephfine  htuntbv  T-ffl044~RA0«0 

[14004*723*1 
Cat  us  loi  j  quimtwn,  W*  Will  £**•  You  Honey!*! 


MOBILE-TO-TELEPHONE 
SIMPLEX  AUTOPATCH 


Here  are  a  few  of  the  many  good 
reasons  you  should  choose 

HamPatch 

■  Superior  const  ruction;  commercial  grade 

*  Highly  sophisticated  loll  restrict 

*  Automatic  tape-recording  facility 

•  3-dlgti  access;  field  programmable 

■  Advanced  digital  and  linear  circuitry 

•  FULL  OHE  YEAR  WARftANTY 

HamPatch    is  your  best  buy. 


For  further  info  on  this 
and  our  other  decoding 
products.  calJ  or  write: 


HXF  ELECTRONICS 
Box  73,  Station  A 
Islington,  Ontario 
Canada,  M9A  4X1 
TeL  [416J  621-3733 
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CASE  H ISTORY ! 

For  2AT/3AT/4AT  w/standard  batt. 


from 


$24.95 


free  U.S.  shipping 

made  in  US.  A. 

90  day  limited  warranty 


U 


ta 
u 


L 


C.OD.  $2 

See  through  keypad  window  and  instant 
access  to  all  switches  front,  top,  back 
plus  unique  zippered  battery  door.  Fits 
with  or  w/o  ICOM  clip.  Looks,  feels  and 
fits  great.  Black  or  burgundy  tailored 
vinyl.  Call  (617)  599-3090, 

Crowley  Mfg.  Co.  95  Federal  St.  Lynn  MA  01 905 


TOUCHTONE"  DECODER  KIT 


55!  P01  OTMF  flccerwer 
Receive  all  1 6  OTMF  digits 
Nq  additional  f iliermq 
Output  BCD  cr  hei  format 
Low  power  |?9ma  O  12V| 
Kit  mcJudes  3  58M(V  crystal 
22  pin  IC  socket  rer.if.tOr 
c  Ejpacjtars  data  sheet 
and  schematics 


-  MODEL  TTK  - 

$22.95 


g|.lMbi,Ufllld>V>H.]^.].H: 


" 


1-1 


►  CompteLeJv  wirer*  &  tCS 

*  User  prqqrnrnahlf; 

*  I  ED.  status  indicator 
I  Open  collector  ouiput 
i  ContrDt  relays  mute  audio 

►  CorUrof  link  an/att 
ft  Custom  IC  insures  b«?h 

reirabiiitv  &  small  st/s?1 

►  Fits  msicJe  most  ngs  runs 
an  1?  VDC  f35maj 

i  Over  1500  different  codes1 
i  Make**  atcfttlant  private  call  on  busy  repeaters^ 
*  Use  it  to  turn  on  audio  or  sound  an  alarm 
»  Momentary  and  latching  outputs 

MsauirCnrd  und  Vsaa  accepted,  nr  send  check  M  0 
Tii  rid  d  ress  idd  &%.  price  includes  shipping  US  £  Snndto 


ENGINEERING  CONSULTING 

583  CANDLE  WOOD  ST.,  BREA,  CA  92621 
TEL:  714-671-2009 


WIRED  fi  TESTED 
■  MODEL  TSQ  - 

$59.95 


ENGINEERING    CONSULTING 

INTRO DUCES 


TOUCHTONE"    DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


•  (Jan  your  computer  to  decode  DTMF  touch  tout* 

•  Receive  nil  16  digits  as  lasta  s  they  can  btftransmn  i .  ■  | 

•  Easily  program  your  computer  in  BASIC  ta  decode  rnn  in 
dig il    '..ij  illfle",  i.l  loplny  digits,  sound  alarms,  obsurvtt 
secret  codes.,  egntrol  relays,  remote  bnstt 

•  SinuMi -ii.  ..-.'  |ube  provide  -MS  VQC  and  audio,  luxrt 
i.whw.m  i  ithwR;S-233-Cserfal  input  on  your  coni|)u 
ter.enuirn  simple  BASIC  program  and  begin  r.tnlw.odh 

•  Sample  BASIC  program  and  instruetiuns  innlurlecJ 

IJJwSm       "Decode- A-Pad» 

Wired  and  Tested 

hipping  UBA  Cat  addresses.  ddiJ  ft 
VISA  flf.ii  Mn'jicrCard  ac  iznd  cfrtm  *  M  f  ■ 


ENGINEERING  CONSULTING 

S83  CANDIIWQDD  BT,,  BR€A,CA   BBBB1 

?1* , Q71-BDQ9 


ENGINEERING  CONSULTING 
INTRODUCES 

REMOTE  A  PAD" 
MODEL  RAP-1 

2  FOUR  DIGIT  DTMF 

DECODERS,  PLUS  T  ft  DIGIT 

KEYPAD  CONTROL 

TUNE  THE  WORLD  FROM 
YOUR  HANDHELD  VHF/UHFRADIO 


iiC-JOlw  COM  C-311  **■* 
COWTBttQt  75^  4ji>^  PCS  4000  h**d»HMi*-C* 
FT  TUB  'COW  C-OPAT  iMfw»«w* 
e  lnyUMaq  fCki  can  *>  m^nn*f  *>c*  fW  1 B  *f* 
i  audi*  bMft  Gene*  hv*  «*f 


e  T^d  (ftUT  dtgft|  programmer**  *ti 


Modal  RAP-1 

$149.95 

demote  A  Pad* 

Remote  control 

interface  board 

and  DTMF 

decoder 


•md.  Ft-20B 
trw  RAP- 1  * ■«  do 


to  opr-au 


•  l£0  KernrtT  HJttirt  m«ii;*»<-*  »h«*  iigynontUD  pitm 
SXMtff  EtaM  dVEDOffr  autpkib  •***  D«-0*"3wd 

•  ?2  90HI  pn  t»rcf  IKHl»  ttli*n*r,{«T   Tfi  pn  fl-n  socirt  »7>d 
1  i^Qi_-    i.aOr  *f  M  ludBlAtf 

*  ill  CMOS  KM  pp**r  tjrdir.  |3Tim*.i  5 -5  I  *Llt  Decatfer 
«   Hiiej* bi^HI  wiri«|*ns***nd4  ciaUiwinsj  '.n  par^Upi*ith 

rfift  tuiling  tnTp«ct  n1  '/in  -*ri  n  fdw  Wrttfl  tfl  ■BOTHnil  re- 
mi  ■      ,  iirt-:t  i.L..lhi^«rn«rtYBDitrc«,  1?  rtllta  OC  ar'f1 
Tou  «rv  in  oofttrvl 
.  he  dual  4  digit  rt»l. USI^iT,  Wi  il  tU*-n  ya%jr  link*  i?n  and  ati 

usm^  faut  prog nrwrnti  tali  otce^'i  endo 

*  ODlnil«d  i'iLLH'l»LB  i1-«y^B'"!l  rind  iiiatfUCt'Dns  jncJyrtncI 

^itn  |„,r,Tini%c  IhUarlacp  C*bm  l(W  PTp-Enarr.h'  -59  95 

I  pn  n'J  n  1 1 1  ,  i'  ,■   ■  Im-  1 1 


ICOM  IC-OSAT  USER'S 
AUDIO  BLASTER    "MODULE 


*  ^iidu't*  ■f'Enli'5-  mijrtin  Ltir  rati 
»  Ba&sts  audi-n  1p  nflj»r+v  1  **ti 

*  LM  pQwC  dr^.n  j4ma  *U"-i1  Iwi 
»         mplelii  SlftO  &(■  5«P  inM.n»t.li«rt»  iht! 
e  Corrects  t+ir  LOWdudiU  pi  e^laiiV 

*  Ori»*  ■  ilfjiml  upEaltirt  U)  lull  <tir* 

-     '1 


Now  Availeble 
for  IC-2AT 


McKlelABI     $13.95 

Pr»cr  includes  postage  and  handling.  US  ^   CA 


ENGINEERING  CONSULTING 

583  CANDLE  WOOD  ST..  BflEA,  CA  92GE1 
(714)  671-2009 


L 
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Speci?!  Report: 
VolunN 


h 

PHI 

IWA1 
EAflTHJ 

STATKWS 


BACK  ISSUES 


1977  to  June  1980 

July  1980  to  Present 

$3.50  ea. 


r      r      +      r      m-      *      » 


Add  $1.00  per  magazine  for  ship- 
ping. 10  or  more  back  issues  add 
$7.50  per  order  for  shipping. 

Write  for  your  copy  today! 

73  for  Radio  Amateurs 
Back  Issue  Order  Dept. 
80  Pine  Street 
Peterborough,  NH  03458 


TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  -  FULLY  GUARANTEED 


P/N 
MRF406 

MRF412./A 

MRF421 

MRF421C 

MRF422* 

MRF426./A 

MRF428*# 

MRF433 

MRF435* 

MRF449./A 

MRF450./A 

MRF453JA 

MRF454./A 

MRF455./A 

MRF458 

MRF460 

MRF464" 

MRF466" 

MRF475 

MRF476 

MRF477 

MRF479 

MRFWS* 

MRF492 

SRF2072 

SRF3662 

SRF3775 

SRF3795 

CD2545 

SD1076 

SD1451 

Selected 


230  MHz  12V  r*  28V) 


Rattng 

20W 

80W 

100W 

now 

150W 
25W 

150W 

150W 
30W 
SOW 
60W 

aow 

60W 
80W 
60W 
BOW 
40W 
12W 
3W 
40W 
15W 
15W 
90W 
75W 
110W 
7SW 
S5W 
SOW 
TOW 
SOW 


Each 

S14.50 

18.00 

25.00 

38.00 

te.oo 

55.00 
12.00 

42.00 
12.50 

14.00 
15.00 
16.00 
12,00 
20,00 
1B.00 
25.00 
1&J5 
300 
2.75 
11.00 
10.00 
6.00 
1800 
15.00 
28.00 
15.50 
16.50 
23.00 
1700 
15.00 


Htgh  Gain  Matched  Quads 


Match  Pr 
$32,00 
45.00 
56.00 
60.00 
82.00 
42.00 
125.00 
30.00 
90.00 
30.00 
31.00 
35.00 
36,00 
28,00 
46.00 
42.00 
60  00 
4800 
9.00 
600 
25.00 
23.00 
15.00 
40.00 
3300 
60  00 
34.00 
37.00 
52  00 
40.00 
36  00 
Available 


VHF/UHF  TRANSISTORS 


MRF212 
MRF221 

MRF222 

MRF224 

MRF231 

MRF234 

MRF237 

MRF236 

MRF239 

MRF240 

MRF245 

MRF247 

MRF250 

MRF260 

MRF261 

MRF262 

MRF264 

MRF607 

MRF641 

MRF644 

MRF646 

MRF648 

2N38661 

2K4427 

2N5591 

2N5642* 

2N5945 

2N5940 

2N6080 

2N6081 

2N6082 

2N6083 

2N60S4 


Rating 
10W 
15W 
25W 
40W 
3.5W 
25W 

4W 
30W 
30W 
40W 
SOW 
75W 
SOW 

5W 
10W 
15W 
30W 
1.75W 
15W 
25W 
40W 
60W 

1W 

1W 
25W 
20W 

4W 
10W 

4W 
15W 
25W 
30W 
40W 


MHz 
13*174 
136-174 
136-174 
136-174 

66-88 

6688 
136-174 
136-T74 
136-174 
136-174 
1 36-174 
136-174 

27-174 
136-174 
136-174 
136*174 
136  174 
136-174 
407-512 
407-512 
407-512 
407-512 

30-200 
136-174 
136-174 

30-200 
407-512 
407-512 
136-174 
136-174 
136-174 
136-174 
136-174 


32.00 
39  00 


6500 
63.00 
46.00 


Net  Ea  Match  Pt 
516.00 
10.00 
14.00 
13.50 
10.00 
15.00 

3.00 
12.00 
15.00 
16.00 
26.00 
27.00 
20.00 

7.00 

9.00 

9.00 
1300 

3.00 
22.00 
24.00 
26.50 
3300 

1.25 

1.25 
13.50 
13.75 
10.00 
12,00 

12S 

7.50 

8.90 

9.30 
11.75 


54.00 
59  00 

69.00 


34.00 
34.50 


24.00 
28.50 


MRF134* 
MRF137* 
MRF138* 
MRF150' 
MRF172' 


rjwos  FET 

5W  2*200  110,50  — 

30W  2-200  22.50  — 

30W  1.5-150  35.00  — 

150W  15*150  80.00  - 

80  2-200  65.00  — 

Selected,  matched  finals  for  Kenwood,  Yaesu. 
tcom,  At  fas,  etc.  Technical  assistance  and  cross- 
reference  information  on  CD,  PT,  ffF>  SRF.  SD  P/Ns, 

QUANTITY  DISCOUNTS  AVAILABLE 
WE  SHIP  SAME  DAY  C.O.DJ VISA/ NIC 

INFORMATION  AND  CALIF.  ORDERS:  (619)  744-0726 
OUTSIDE  CALIF  ORDER  DESK:  800^854-1927 


SIRS 


RF  PARTS 

1320*16  Grand  Ave.,  San  Marcos 
California  02060(619)  744-0728 


-When  You  Buy,  Say  73 


*' 
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DEALER  DIRECTORY 


Fori  I  ana  CA 

Cnitipkif  Unci  ICOM .  DervTroo.  Tcn-Trc.  Mtn*c. 
Cubic.  Lunar,  over  4QQ0  electron*:  producn  for 
hct*THi,  mhrthian,  cxperinicnier  Alio CB  radio. 
Und-mo^ik.  fixuiaa  Dtcttwifc* .  Jh^sWm  Att., 
i.t'Afl3M,lU-T7|Q. 


Preston  ID 

Rem  WL?THYZfra*ihclarg£H  stock  of  anuicwfur 
oi  the  I  ntcrmiiunt iin  W«e  and  rhc  ben  prtca.  Call 
ntc  for  nil  your  Jxjuu  occch,  Raw  Dtaribatini,  71  So. 
StAte*  Pnshn  U>  Hlhl,  95WW0. 


Sftd  Jo»  CA 

Bjy  m'l  hmr  utufrur  rvdic  «<jft  New  4  iwl 
Jifi»Ici|ir»ilK*i^m**(TVi«  W*  Injure  Jtar*i»d. 
(COM,  Aafca.  Vkm.  Tea- Fee.  Sow  *  tnuiy 
5te*ff  Rftfa*  l«r.,   IT7SA  &  Wl 


New  Castle  DE 

ftaorf  AuLbcnzzd  Dealer!  Vtcm.  1C0M,  Ten-Tec. 
KML  Kcrmood. AEA,Em«b,  ^ntT  Full  une 
df  «BDriB.  No  uia  Lii  m  Ddvsarc.  Ok  mil* 
off  l-*5.  Dtkwn  Awmw  Sivp(>.  71 


[J  tiki  on  MA 

Tbc  rrfiaok  bn  wok  *ott*  NE.  Full  line  erf 
•COM  *  Kenrod  Drake,  Dto-t,  tiw  uhv. 
no  Carta  A  Tnc  kertrv  Lutst*  Hint  it* .  Trki 
HyJjiiT  iwodudl,  Miu«r  imp*  .  Ailiun  Pi  .  M 

UOttUdi    ^ holier  t*4*i  detrctori   Euil  Line  ol^ 
fmiftp    TU^CtMl  IJccinwk   -   iwnnhw, 
475  torn  ft*  (Rt.  1  (V|.  LHAKo*.  MA  •!**,  *•*- 


Dctt^  \H 


and  used 


String  [be  bam  mpupmky  vi[b 

cqupmon    We  cud.  ai*l  scn-cr  toon 

AEA.  Aiijov,   BfcW.  Cwfrcwft*  EiMOTim.  Iff 

ti*m,  Hutffcr,  ICOM,  Kcmwd.  KLM.  Lanm, 

Mii*p.  HmSer;  book*,  rotors. 

uft.  ftmnkc-B  ham*  10-7  Mood 

lis  >n4  10-5  Frtdav  and  5aj  unity.  Ri*r*dfll 

IJrtlFwua,  1 1  ■■imfcn?  Riud.  Dm?  Mi *MH, 


DEALERS 

Your  company  name  and  message  con  contain  up  to  25  words  for  as  little  as 
S)50  yearly  (prepaid),  or  $15  per  month  (prepaid  quarterly).  No  mention  of 
mail -order  business  or  area  code  permiuetL  Directory  texi  and  payment  must 
reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the 
April  '86  issue  must  be  in  our  hands  by  February  1st.  Mail  to  73  Magazine, 
Peterborough,  NH  03458.  ATTN:  Nancy  Ciatnpa. 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1-800-227-5782 

between  9  a.m.  and  5  p.m.  EST, 
Monday-Friday, 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 


PROPAGATION 


Jim  Gray  W1XU 
73  Staff 
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for  boring  QSO's  and  blah 
operating  habits.  A  new  Bencher 
paddle  with  the  amazingly  smooth 
response  and  perfect  tracking  that 
Bencher  paddles  are  famous  for  is 
a  sure  cure  for  the  blahs. 
Discover  the  joy  that  CW  can  be  - 
see  your  dealer  for  one  of  the 
excitement  machines. 

At  Bencher  we  didn't  invent  CW— 
But  we  perfected  it. 

iBencHeRjnc. 


TUBES 

andlC's 

mTDELMHY 
LOWEST  PRICES 

call  Toll  Free  (BOO)  221-5802 


In  deplti  Inventory    Industrial  S  Recuvmg  Tubes 

Hum  ttrif  t  iti>/titr  t  iJO^ci 


3400Z 

3-500Z 

572B 

811A 

6146B 

M2057 

8950 

807 

S550A 

4CX2508 

6DJ6 

6SS3B 


$85.0016122 


8S.00 

61.50 

12.00 

8.75 

15.00 

12.50 

5.75 

a.25 

60.00 

2.75 

9.50 


MRF450 

MRF454 

MRF455 

MRF492 

6LF6 

6JS6C 

6KD6 

6MJ6 

8417 

7360 

6CA7 


S1 10.00 

12.95 

18.95 

14.95 

19.95 

8.26 

7.46 

8.26 

8.38 

8. 3d 

13.95 

5.55 


MdfDf  ManuFdcturers  Factor/  BoaceJ  and  Full  line  of 
Sylvan  id  tcti  Hepiacement  Semtcondudors 


nCn^SYLVAMlA 


Minimum  order  SZ&OO 


urn  order  S2& 00   ^\  ^       Allow  S3  UPS  charge 

TRANSLETERONIC  INC. 


Box  S.  1365  39th  Street,  Brooklyn.  NY  11216 
Tel.  71&-633-2800/Watts  Une  300-221  5802 
FAX  #  (718)  633-4375 


R-X  NOISE  BRIDGE 


•  Learn  the  truth  about  your  antenna. 

The  Paiomar  R-X  Noise  Bridge  cells  you  if 
your  antenna  is  resonant  or  not  and,  if  it  is 
not,  whether  it  is  too  long  or  too  short.  It 
gives  resistance  and  reactance  readings  on 
dlpoles,  inverted  Vees.  quads,  beams, 
rnultfband  trap  dipoles  and  verticals  from  1 
to  100  MHz 

Why  work  in  the  daric?  Gel  the  instrument 
that  realty  works,  the  Paiomar  R-X  Noise 
Bridge.  Model  RX-100  $59,95  ■+  $*  ship- 
ping/handling in  U.S.  and  Canada.  Cali- 
fornia residents  add  sales  tax 


SWR  &  POWER  METER 


•  The  only  meter  that  shows  PEP  out- 
put directly,  accurately.  Instantly. 

Shows  power  and  SWR  on  bright  red  light 
bars.  See  PEP  and  SWR  while  you  latk!  Au 
tomattc  "hands-off"  SWR  reading.  Power 
ranges  20-200*2000  watts.  Works  from  1-30 
MHz.  For  115-v  AC.  220-v  AC  and  12-v  DC 
models  also  available. 

Model  M  027  $129.95  +  $4  shipping/han- 
dling in  U.S.  and  Canada.  California  resi- 
dents add  sains  tax 


Send  lor  FREE  catalog  that  shows  our  com- 
plete line  ot  noise  bridges.  SWR  meters,  pre- 
amplifiers, loop  antennas,  VLF  converters. 
audio  Niters,  baluns,  RTTY  equipment,  to- 
roids  and  more. 


PALOMAR 


M 


BOX  455,  ESCONDIDO.  CA  92025 
Phone:(619)747-3343 
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What  To 
Look  For  In  A 
Phone  Patch 

The  best  way  id  decide 
whai  patch  is  right  for  you 
is  to  first  decide  what  a 
patch  should  do,  A  patch 
should: 

*  Give  complete  control  to 
the  mobile,  allotting  full 
break  in  opera  Hon, 

*  Not  interfere  with  the 
normal  operation  of  your 
base  station,  It  should 
not  require  you  to  con- 
nect and  disconnect  cab- 
les (or  flip  switches!) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

*  Not  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

*  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles, 
ONE  OF  THEM  MIGHT 
NEED  HELP. 

*  The  patch  should  have 
standard  features  at 
no  extra  cost  These 
should  include  program- 
mable toll  restrict  (dip 
switches),  tone  or  rotary 
d  i  ali  ng ,  p  rog  r  a  m  mable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  .  . 

*  Without  an  expensive 
repeater. 

*  Using  any  FM  trancerver 
as  a  base  station. 

*  The  secrel  is  a  SIMPLEX 
autopatch,  The  SMART 
PATCH. 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  iciMc* 
to  mic  audio,  receiver 
discriminator,  PTT,  and 
power.  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem. Sound  simple?    .  .  . 

nis! 


1! 


imp 
Autopatch,  there's  no  waiting 

for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control* 


SMART  PATCH  is  all  you  need  lo  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station,  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  C W  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 
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How  To  Use 
SMART  PATCH 

Placing  a  call   is  simple. 
Send    your   access    code 
from  your  mobile  (exam- 
ple: #73).  This  brings  up 
I  he    Patch    and    you    will 
hear  dial  tone  transmitted 
from    your    base    station. 
Since  SMART  PATCH  is 
checking  about  once  per 
second  to  see  if  you  want 
to  dial,  all  you  have  to  do 
is    key    your    transmitter, 
then  dial  ihe  phone  num- 
ber.  You   will    now    hear 
the  phone  ring  and  some- 
one answer.  Since  the  en- 
hanced control  system  of 
SMART  PATCH  is  con* 
stantly  checking  to  see  if 
you  wish  to  talk,  you  need 
to  simply  key  your  trans- 
mitter   and    then    talk. 
That's    right,   you   simply 
key   your    transmitter    to 
interrupt   the  phmu'  line. 
The    base    station    auto- 
matically stops   transmit- 
ting  after   you   key   your 
mic,  SMART  PATCH  does 
not    require    any    special 
tone  equipment  to  control 
your  base  station.  It  sam- 
ples very   high   frequency 
noise     present     at     your 
receivers  discriminator  to 
determine  if  a  mobile  is 
present.  No  words  or  sylla- 
bles are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line. 

Use  SMART  PATCH  fort 

•  Mobile  (or  remote  base) 
to  phone  line  via  Simplex 
base,  (see  fig  1,1 

•  Mobile  to  Mobile  via  in- 
terconnected base  sta- 
tions for  extended  range. 

(see  fig.  2.) 

»  Telephone  line  to  mobile 
(or  remote  base). 

•  SMART  PATCH  uses 
SIMPLEX  BASE  STA- 
TION EQUIPMENT  Use 
your  ordinary  base  sta- 
tion, SMART  PATCH 
does  this  without  inter- 
fertng  uiih  the  normal 
use  of  your  radio. 


WARRANTY? 

YES,  180  days  of  warran* 
ty  protection.  You  simply 
can't  go  wrong, 
An  FCC  type  accepted 
coupler  is  available  for 
SMART  PATCH. 


Electronics  Specialties,  Inc. 

P.O.  Box  2930,  Winter  Park,  Florida  3279(1 

Telephone:  (305)  645-0474       Or  call  toll-free  (8O0J327-995G 
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YAESIJ       FT-7S7GX 
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Celebrate  your  buying  decision 


with  the  money  you  ve  saved 


When  it  comes  to  getting 

maximum  HF  performance 
for  vour  dollar,  the  choice  is  clear. 
Yaesu's  FT7S7GX. 

Nowhere  else  will  you  find 
so  many  HF  features  packed  into  one 
compact,  mobile-ready  package.  At  a 
)rice  that  s  got  the  competition 
jaffled 

For  starters,  each  7S7 
includes  an  electronic  kever.  600 -Hz 
CW  filter.  AM  and  FM  modes.  AF 
speech  processor  And  a  2S-kHz 
marker  generator  All  at  no  extra 
charge. 

And  working  the  DX  has 
never  been  easier  with  dual  VFOs, 
siiigle4>utton\TO/memory  swap  for 
split- frequency  operation,  eight 


memories,  and  push-button  quick 
memory  and  band  scan. 

The  757  also  lets  you  listen 
from  500  kHz  to  30  MHz  with  its 
high-performance  general  coverage 
receiver.  The  transmitter  covers  160 
through  10  meters,  including  the 
uewWARC  bands,  with  100  watts  out- 
put on  sideband,  FM  and  (^W 

CW  buffs  will  enjoy  the 
delights  of  fiill  QSK  operation.  Plus 
the  massive  heatsink  and  duct -flow 
cooling  system  allow  continuous 
RTIY  operation  for  up  to  30  minutes. 
Use  the  FP757HI)  heavy-duty  power 
supply  option  for  continuous- duty 
applications. 

And  of  course,  dieres  the 
757's  highly  attractive  price.  It's  the 


jutfect  way  to  get  all  the  HF  perfor- 
mance you  desire,  with  monev  left 

■  # 

over  to  apply  toward  odier  ham  gear 
Perhaps  a  power  supply  for  base  sta- 
tion use.  An  antenna  or  antenna 
tuner.  Or  whatever  else  makes  vour 


operation  com 

So  as 


ilete. 

t  your  dealer  today 
about  Yaesu  s  FT757GX.  The  most 

celebrated  HF  price,  performer  on 
the  air 


Yaesu  Electronics  Corporation 
6851  mrtthatl  Wry,  Paramount 
CA  90723  (213)633-4007 
Miesu  Cincinnati  Senice  Center 
9070  Gold  Park  Drive,  Hamilton 
(Mi 43011  (513) 874 3100 


Prices  mui  sptrtfictttions subject  to  change  uithmti  lattice.  Contact  nmr  teem  dealer  reganimg  MARS  operation 


Power-FulL.70  Watts! 


TM"2570A/2550A/2530A 


Sophisticated  FM  transceivers 

Kenwood  sets  the  pace  again!  • 

The  all-new  "25-Series"  brings  the 
industry's  first  compact  70-watt 
2-meter  FM  mobile  transceiver.  • 

There  is  even  an  auto  dialer  which         # 
stores  15  telephone  numbers!  There 
are  three  power  versions  to  choose      * 
from:  The  TM-2S70A  70-watt  model,      • 
the  TM-2550A  for  45-watts.  and 
the  2  5- watt  TM-2530A.  * 

•  First  70-watt  FM  mobile  (TM-2570A) 

•  First  mobile  transceiver  with  tele- 
phone number  memory  and  auto- 
dialer  (up  to  15  telephone  numbers) 

•  Direct  keyboard  entry  of  frequency 

•  Automatic  repeater  offset  selection 
according  to  the  ARRL  2-meter  band 
plan    a  Kenwood  exclusive! 

»  Extended  frequency  coverage 
for  MARS  and  CAP  (142-149  MHz; 
141-151  MH2  modifiable) 

•  23  channel  memory  for  offset, 
frequency  and  sub-tone 

•  Big  multi-color  LCD  and  back-lit 
controls  for  excellent  visibility 


Front  panel  programmable  38-tone 

CTC3S  encoder  includes  97,4  Hz 

(optional) 

16-key  DTMFpad,  with  audible  monitor 

Center-stop  tuning -another 

Kenwood  exclusive! 

Frequency  lock  switch 

New  5-way  adjustable  mounting 

system 

Unique  offset  microphone  connector 

—relieves  stress  on  microphone  cord 


HI/LOW  Power  switch  (adjustable 
LOW  power) 

Compact  DIN  size 


Large  heatsink  with  built-in  cooling 
fan  ITM-2570A) 


Introducing.,. 
Digital  Channel  Link 

Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  QSY 
to  an  open  channel.  Now  you  can  auto- 
matically switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  it  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it.  returns 
to  the  original  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor control  assures  fast  and 
reliable  operation.  The  whole  process 

happens  in  an  instant! 


Optional  Accessories 

•  TU-7  38-tone  CTCSS  encoder 

•  MU-1  DCL  modern  unil 

•  VS-1  voice  synthesizer 

•  PG-2K  extra  DC  cable 

•  PG-3A  DC  line  noise  filler 

•  MEMO  extra  mobile  bracket 

•  CD-10  call  sign  display 

•  PS-430  DC  power  supply  for 
TM  255OA/2530A 


•  PS-50  DC  power  supply  lor  TM-2570A 

•  MC-60A/MC-80/MC-85  Jl  k  fines. 

•  MC-48  extra  DTMF  mic.  with  UP/DWN  switch 

•  MC-42S  UP/DWN  mic. 

•  MC-55  (8-pin)  mobile  mic.  with  time-out  timer 

•  SP-40  compact  mobile  speaker 

•  SP-50  mobile  speaker 

•  SW-200A/SW-200B  SWR/power  meters 

•  SW-1Q0A/SW-100B  compact  SWR/power  meters 

•  SWT-1  2m  antenna  turner 


Actual  size  front  panel 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
11  tt  West  Wafnut  Street 
Compton,  California  90220 


Complete  service  manuafs  are  avaifeffcife  tor  off  (no  Kenwood  transferrers  and  most  accessories 
Specifics  torn  and  pftces  are  subject  to  cftange  without  notice  or  obligation 


